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PUBLIC NOTICES 


pOROUGH OF WATFORD 
WATER DEPARTMENT 


spPOINTMENT OF WATERWORKS 
MSTATION SUPERINTENDENT 


pplications are Invited for 
the APPOINTMENT of SUPERIN- 
DENT of the Corporation’s Pumping 


leant should be qualified mechanics and 
enced in High-duty bg on Pumping 
vs, Deep Well Pum Electrically 
Plant, and in the BM. of Pump- 
ey will be at the rate of £420 om 
in, rising by annual increments of £20 to 

| plus a temporary war period increase of 
cent. on the first £300 and 3 per cent. on 
remainder. A residence is provided. 

be appointment is a designated post under 
Corporation’s Superannuation Scheme, and 
person appointed will be reqp: ired to pass a 
Fal examination and contribute to the 


iculars of the appointment can be obtained 
in to Mr. W. W. Newman, Inst. 
FS.L, Borough Water Engineer, 
| Watfo rd. 
—. accompanied by “TS of three 

i and orks 
riovendent,"” a reach the oe not 
r than Sth janes 1942. 
ORMAN SCHOFTELD, 

Town Clerk. 


8025 








































Town 





pwo Hall, 
Watford. 


UNTY BOROUGH OF BRIGHTON 


OINTMENT OF ASSISTANT WATER- 
WORKS ENG ENGINEER 








plications are are Invited for 
the APPOINTMENT of ASSISTANT 
TERWORKS ENGINEER, at a commencing 
of £500 per annum. Candidates, who 
uld LS Corporate Members of the Institution of 
f) Engineers, must have had considerable 
ince in a Waterworks Department, and 
my a responsible position. They should have 
und knowledge of the Design and Mainten- 
Steam and Electrical Pumping Plant, 
Reservoirs, &c., and the General Engi- 
ng Work of a large Waterworks Undertaking. 
post is superannuable, and the successful 
idate will be required to @ medical 
mination before being appoin 
rticulars and conditions of appointment, 
her with form of application, may be 
ind from the ak we op. Mr. 
B. Cathcart, M. Inst. C M.L. Mech. E., 
Bond Street, Brighton, ‘y to whom ap tf 
i, endors * Assistant Waterworks 
* must be delivered not later than Monday, 
January, 
panvassing, _ es directly or indirectly, will 
a disqualification. 
J. G. DREW. 


Town Clerk. 




























own Hall, 

Brighton, 
15th a 1941. 
NE IMPROVEMENT COMMISSION 


OINTMENT OF ELECTRICAL ENGINEER 


8036 





he Tyne Improvement Com- 
MISSIONERS invite APPLICATIONS 
0 qualified persons for the POSITION of 
E(TRICAL ENGINEER under their Engi- 
pin-Chief, Mr. R. F. Hindmarsh, M. Inst. C.E. 
pplicants must be Corporate Members of the 
Ftution of Electrical Engineers. They should 
d practical experience in the design, 
mtion and maintenance of Dock and 
tour Electrical Installations, both A.C. and 
and be competent to take charge of the 
intenance of such installations, and also to 
W up specifications for new works, &c. 
ry £700 per annum (excluding war bonus), 
2 by annual increments of £25 to a 
Kimum of £800. 
Applications, accompanied by not more than 
* recent testimonials, will be received up to 


12th of January, 1942, and should be 
iressed to the Chairman and marked “ Elec- 
| Engineer.’ 


pe person appoii inted will be required to 
ide in the district and devote himeelt exclu- 
tly to the service of the Commissioners, to 
nit to medical examination and be subject 
the provisions of the Tyne Commission Super- 
huation Fund. 

dnvassing will-be a disqualification. 


By de 
J. K. McKENDRICK, 
Secretary. 
Fyne Improvement Commission, 
Newcastle-upon-Tyne, 1, ‘ 
16th December, 1941. 8047 





) ADVERTISERS UNDER BOX — 
IN SITUATIONS OPEN SECTION 


or the nenefit of applicants, the Proprietors 
Prepared to insert brief notices that vacancies 

tiled, upon receipt of notifications from the 
Nertisers. These notices (limited to one line) 
iz free of charge, and co-operation is 
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HYDROJE 


ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 








INDEX TO ADVERTISEMENTS, PAGE 63 








THE FACT that goods 





made of raw 


materials in short supply owing to 


war conditions are advertised in this 


paper should not be taken as an 


indication that they are necessarily 


available for export. 











SITUATIONS OPEN 


SITUATIONS OPEN 





COPIES or TzstTmontmts, Nor ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 





ERSONNEL MANAGER.—MAN of High 
character, with sound knowledge of 
Personnel Management, REQUIRED for Light 
Engineering Works in North-East London. Will 
directly responsible to managing director and 
must possess wide executive outlook and, 
ferably, be a member of the Institute of Indus- 
trial Administration. Minimum salary £650.— 
Address, 8056, The Engineer Office. 8056 a 





ENERAL WORKS MANAGER REQUIRED 
for Heavy Engineering Industry in South. 
Must have experience in modern management 
methods. Position offers great courtesy for 
man of ability. State salary required, age, 
education and experience.—Address, 8060, The 
Engineer Office. 8060 A 


HIFT ag ag REQUIRED, Thoroughly 
qualified to Take Shift Charge o! 
pressure S' rai Plant, Turbo-generators, 
ion all auxiliaries. ermanent appointment in 
Home Counties. Salary, £366 per omen 
Pension scheme. Address, stating age. peri- 
ence, and enclosing copies of pro on = By “3037, 
The Engineer Office. 8037 





PUBLIC NOTICES 





THE RIVER GREAT OUSE CATCH- 
MENT BOARD 


FLOOD PROTECTION SCHEME 


ngineer or Senior Draughts- 
MAN REQUIRED, with good knowledge 
of the Design of Masonry and ee Sluices 
and Reinforced Concrete Road Bridges. 
ment for about one year, meet to one 
month’s notice on either side. 
Salary, £40 to £50 per month, according to 
qualifications. : 
Also DRAUGHTSMAN REQUIRED _ with 
Steelwork Experience, preferably on Sluice or 
Lock Gates. 
Engagement for about one year, subject to one 
month’s notice on either side. 
Salary, £20 to £26 per month, according to 
qualifications. 
For ——, of application, apply to— 
. E. DORAN, B.A.L, A.M.LC.E., 
Engineer to the Board, 
** Elmhurst,”’ 


Brooklands Avenue, 
Cambridge 


12th December, 1941. 8031 





CORK DOCKYARD LIMITED 





APPOINTMENT OF MANAGER 





A Pplications are In- 
VITED for the POSITION of 
MANAGER of RUSHBROOKE 
SHIP REPAIRING DOCKYARD, 
CORK. 

Candidates must apply in writing, 
giving particulars of age, qualifica- 
tions and experience, and indicating 
salary expected 

References (copies only), which will 
not be returned, should be enclosed. 

Applications to be sent before 21st 
January, 1942, 

THE SECRETARY, 

CORK DOCKYARD, LIMITED, 

13, Merrion Square, 


Dublin. 8061 





IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 





For continuation of Small Advertise- 
ments see page 2 





SITUATIONS OPEN (continued) 
Page 2 


SITUATIONS WANTED, Page 2 
AUCTIONS, Page 64 
PARTNERSHIPS, Page 2 
FOR SALE, Page 64 
SUB-CONTRACTING, Page 2 
MISCELLANEOUS, Page 2 

PATENTS, Pages 2 and 64 
MACHINERY, &c., WANTED, Page 64 


For Advertisement Rates see 
First Column Overleaf 





€LASSIFIED ADVERTISEMENTS CLOSE FOR 





PRESS-NOON WEDNESDAYS 





THE ENGINEER 


Dero. 26, 1% 








Che Engineer 


Annual Subscription Rates 


Peat Canada) 





“*THE METALLURGIST.” 

This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next date, February 27th. 


ADVERTISEMENTS. 


agg pay care Legge ommenage media had 
line up to one inch—minimum charge, 4 those 
tase task or aaate ab ths ate or TAL) inch. 


ied Ad cannot 
— = delivered before TWO o’clock on Wednesday 


een relating to the Adverti. t and the Publishi: 
Departments of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of "THE ENGINEER. 





Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. Address, 
* Engineer Newspaper, Estrand, London.”’ 
Tel., Central 656 6565 3 io lines). 





SITUATIONS OPEN 





IECHNICAL WRITER WANTED IMME- 
DIATELY to Prepare Intelligible Assembly 

and Dismantling Details for important Aircraft 
Instruction Books. Ability to read blue prints 
essential. Some practical engineering experience 
an advantage. Permanent.—Address applica- 
tions (in confidence), 8053, The a _ 





IHE Post You Are Seeking May Not be 
Advertised in this Column, but do not lose 
the Opportunity of Bringing Your rene se pene 
before all those who would be interested and 
could employ you. Am Advertisement in the 
“* Situations Wanted ’’ Column would be seen by 
all Leading ee Concerns for a cost of 
Four Lines, 4s.; 1s. for each Additional Line. 
There is no better way of —— so large a 
field for such a smal) 





SITUATIONS WANTED 


Aart ST Age 43 (Reserved 30), 
SEEKS UTIVE APPOINTMENT ; 
9 years’ company elias and 13 years one firm 
of ¢ accountants ; thorough knowledge 
accounts and costing used to staff control.— 
Address, P3719, The. Engineer Office. P3719 B 








DESIRES CHANGE, General 
experience workshops, draw- 

management.— Address, 

P3726 B 


UYER (40) 
engineering ; 
ing-office and general 
P3726, The Engineer Office. 





NGINEER, Age 38, Ex rienced in All Types 
of engineering, including marine, chemical, 
mechanical (including maintenance, plant, build: 
ings and power), at present oun manager 
aeronautical engineers, REQUIR MANA- 
GERIAL POSITION. Free immediately expe- 
rienced designer, planning, costing, estimating and 
buying, Ministries and Sentaaiee ” Excellent con- 
nection.—Address, P3734, The ees” E 
B 





4 
7 


le eS). Pe 51, SEEKS 
UTIVE Wide expe- 
rience machinery Bi = ee 
Far East, and a management modern 
die casting facto 
Address, P3732, "The Engineer Al 





INGINEER, Aged 40, with Over Pag Years’ 
experience in all grades up 


and as 
manager, SEEKS MANAGERIAL POST. which ' 


includes or leads to Directorship. Familiar 
Controls and Ministries. Has proved capacity to 
produce at war tem Highest business con- 
nections.—Address, 718, e a. te 
B 





F the Man You Are Seeking is Not Amongst 
those Advertising in this Column, a Small 
Announcement in the ‘‘ Situations Open” 
Column will Quickly and Economically Produce 
the Right Selection of Applicants, at the same 
time Eliminating Waste of Effort, Waste of 
Time, and Waste of Opportunity. The charge is 
Four Lines or under, 4s.; each Additional Line, 
1s.; Box Numbers, 6d. extra, which includes 
despatch of all replies. 





ADY TRACER, Fully Ex “oem ee RE- 

QUIRES POST; capa! of taking 

responsibility, any district. eddies, P3731, 
The Engineer Office. P3731 B 





ETALLURGIST, Over Military Age, Resident 
iV Birmingham,’ WANTS POSITION 
REPRESENTATIVE for the Midlands, or would 
act as outside Man.—Address, P3728, 
The Engineer Office. P3728 B 





PARTNERSHIPS 


MISCELLANEOUS 





fo ENGINEERING AND ALLIED FIRMS.— 
a BS, BUSINESS FIRM WISHES to 
INVES and take a WORKING 
INTEREST in GOING CONCERN. Light pro- 
duction preferred ; 6000 square feet space avail- 
able, if necessary.—Box 3068 1 dver- 
tising, 26, Mortimer Street, W.1. Cc 








PATENTS 





ite is DESIRED to SECURE the Full COM- 
MERCIAL A ey in the United 
Kingdom of BRITISH PATENT No. 473,720, 
which relates to ‘ i EB Machines for 
I es. Die Sinking, &c.,’’ either by way of the 
GRAD of LICENCES or otherwise on terms 
meen to the patentees.—Interested parties 
desiring copies of the patent specification and 
further particulars oa. a apoly to STEVENS, 
LANGNER, PARRY & NSON, 5 to 9, 
Quality Court, Chancery 5 bg — 
o> H 





bee is DESIRED to SECURE the Full COM- 
MERCIAL DEVELOPMENT in the United 
Kingdom of BRITISH PATENT No. 345,322, 
which relates to ‘‘ Improvements in Friction 
Clutches,’ either by way of the GRANT of 
LICENCES or otherwise on terms acceptable = 
the patentees.—Interested parties desiring co 
of the patent gn and further particular 
should & ly to STEV. LANGNE 

& RO. SON, 5 to . nOualite Court, chancery 
Lane, London, W.C.2. 





ANTEENS on War Work SUPPLIED with 
Fresh FRUIT and VEGETABLES. Quality 
our eponaly. a uantity no object. Our repre- 
Eg | wil l_ upon you by appointment.— 
Apply, A. ISRAEL, Ltd. jazza Chambers, 
Covent Garden (Temple Bar 8338). P3730 1 





SUB-CONTRACTING 
WANTED 








Work WANTED for 2 Rhodes Power Presses 

2-ton cap., 2in. stroke; and for Spot 

Welder, 100 amp., cap. 3ft. 6in. arm, fin. added 

thicknesses.—C. S., Staffa Road, Leyton, E.10. 
8042 Mw 





For continuation of Small Advertise- 
ments see page 64 


below are inserted in place y 
firms’ large advertisements which 
been omitted due to the paper shy 








ALFRED HERBERT | 


COVENTRY 


See our displayed advertisemen, 
on Page 13. 








The Clews Petersen Pist, 


Ring and Engineering Co, |; 
Mill Lane, West Hampstead, 


See our displayed advertisemy, 
DECEMBER 12 











FIELDING & PLATT 
LTD. 

GLOUCESTER 

displayed Advertisement 


SEPTEMBER 19 


See our 

















SKILLED HANDS WANT 
PAN DA 


QUALITY TOOLS! 


t DELIVERY EX STOCK. 


D.E. SPANNERS 

B.P. HAMMERS 

SIDE CUTTERS 

TOGGLE JOINT NIPPERS 
COMBINATION PLIERS 
TOP CUTTERS 


Stock List sent on receipt 
of your request 


Let us help you obtain 
your requirements 
MAKERS : 
Overseas Handicrafts 
co. LTD. 
32, CASTLE STREET 
READING, Berks 
Telephone: READING 4115 











WHITE’S 
POSITIVE SCRAPER 
LOADING MACHINE 


R. WHITE & SONS 


ENGINEERS WIDNES, Lancs. 








LIMI 


MECHANS 


Scotstoun Ironworks, Glasgow. 


LONDON OFFICE: 
10, PRINCES STREET, WESTMINSTER, S.W.1. 


TED 





Head Gears. 
Bunkers. 


Steel Chimneys. 





Steel Tanks, All Sizes and Types. 
Steel Pipes, Riveted and Electrically Welded. 
Chemical and Gas Works Plant. 


Riveted Welded and Pressed Steel Plate Work. 
Special Machines to Clients Requirements. 6419 











KORTING BROTHER 
(1917) LIMITED 
Sheepbridge Lane, Mansfield, Not, 
See our party sed aera weating 
NOVEM 








MIRRLEES WATSO 
co., LTD. 
SCOTLAND ST., GLASGOW 


See our displayed advertisemen 
NOVEMBER 28 








JAMES NEILL & Cp, 
(SHEFFIELD) LIMITED 
SHEFFIELD, I, ENGLAND 


See our displayed advertisemen: 
DECEMBER 12 








Samuel Osborn & C 
LIMITED 
SHEFFIELD 


See our Coheet poverdoane 
DECEMBER 5 











Wertical Milling Mach 
all geared, hardened and ground chroethen. 
and roller bearings, swivelling head, 30°xé’T, 


HENRY MILNES LIMITED, Machine Too! 
Ingleby Street, BRADFORD 





THE 
J OHNSON-E'E 
CRACK DETECTO} 


Supplied to the Air Ministry, Admiralty, ex 


Pl cts 


This illustration shows the Type 
R Machine testing a - wheel 
with the Ring jig, Lever-head 
and cables in use. 


The robust construction, per: 
fect safety of operation, and easy 
handling makes this machine 
particularly suitable for quantity 
production work. Adaptable for 
use on all Magnetic materials. 


Plea ite for particulars @ 
* details of proadt rood models availab 


FEL-pLECTRI 


LIMITED 


63 Gell gts Sheffield, 
ngland 


Telephone : me, elegrams ; ‘ Detector 
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A Seven-Day Journal 


German Warships at Brest Again 
Bombed 


On December 23rd the Air Ministry news 
revealed that the examination of the aerial 
photographs taken on Thursday, December 
18th, during the daylight attacks on the 
German battle-cruisers ‘‘ Scharnhorst’ and 
“ Gneisenau ”’ at Brest had indicated that this 
was one of the most remarkable instances of 
accurate bombing under heavy fire. The ships 
were attacked as they lay in two dry docks 
side by side, and heavy armour-piercing bombs 
were used. The report says that it is certain 
that one bomb fell between the starboard side 
of the ‘‘ Gneisenau ”’ near the stern, and the 
side of the dry dock in which she lay. The 
distance between the ship and the side of the 
dock is only 20ft. or 30ft., and the effect of an 
explosion in this confined space would be 
appreciable. Similarly, another bomb fell 
between the port side of the ‘‘ Scharnhorst ” 
near the stern and the side of her dock. There 
is reason to believe, though the confusion of 
smoke precludes certainty, that a heavy bomb 
fell amidships and penetrated the deck of the 
‘* Scharnhorst.’’ The gates of the two docks 
were closed at the time of the attack. Both 
gates slide into a recess between the docks when 
they open and this recess has had a direct hit. 
It is reasonable to suppose that the mechanism 
of the dock’s gates has been damaged, and that 
the ships cannot be moved until it has been 
repaired. A great number of bombs also fell 
close to the ships. The important submarine 
pens at Brest were also heavily bombed during 
the attack, and received one certain and two 
probable hits. Buildings, possibly workshops 
behind the submarine pens, have been demo- 
lished. Not one bomb fell in the town or in the 
commercial port of Brest. The bombing was 
from a great height in order to enable the 
bombs to penetrate the ships’ armour, and it 
was therefore necessary for every aircraft to 
make a steady bombing run, even while the 
fiercest barrage was being sent up by the 
Germans. The warships themselves, each 
with anti-aircraft guns, contributed to the 
barrage, and, apart from this, Brest is one of 
the most heavily defended of all targets. 


Dr. C. C. Paterson’s Appointment 


Ir is announced by the General Electric 
Company, Ltd., that Dr. C. C. Paterson has 
joined the board of the company. Dr. Clifford 
Copland Paterson was born in 1879 and 
received his education at Mill Hill School. 
After serving a four years’ engineering shop 
apprenticeship he continued his technical 
training at Finsbury Technical College. and 
Faraday House. From 1901 to 1918 he was at 
the National Physical Laboratory with Sir 
Richard Glazebrook, where he was Principal 
Assistant responsible for Electrotechnical and 
Photometric Departments. He then joined 
the General Electric Company, Ltd., in order 
to establish and direct the research laboratories. 
Up to the beginning of the war the G.E.C. 
research organisation had grown to number over 
500 people, and it is amongst the largest in the 
country with a world-wide reputation for 
scientific and technical achievement. Dr. 
Paterson is a Past-President of the Institution 
of Electrical Engineers, of the Institute of 
Physies, of the Illuminating Engineering Society 
and other bodies. He is a member of the Insti- 
tution of Civil Engineers. He has served as a 
member of the Executive Committee of the 
National Physical Laboratory, as Vice-President 
of the Royal Institution and of the Society of 
Arts, as chairman or member of various Govern- 
ment Departmental Committees on technical 
subjects and is now a member of Lord Hankey’s 
Engineering Advisory Committee. He is Chair- 
man of the Electrical Industry Committee of the 
British Standards Institution. Dr. Paterson’s 
main personal contributions to science have been 





in the field of lighting and vision. He has been 
Faraday Lecturer of the Institution of Elec- 
trical Engineers, Guthrie Lecturer of the 
Physical Society and Huxley Lecturer of Bir- 
mingham University. In 1937 he received the 
D.Se. degree (Honoris Causa) from Birmingham 
University. 


A Merchant Ship for Norway 


On Friday, December 19th, an interesting 
event took place at a northern shipyard, when 
the first merchant vessel to be built in Great 
Britain to replace Norwegian shipping losses 
was launched. She was named the ‘“ King 
Haakon VIL” by Mrs. Sunde, the wife of the 
Royal Norwegian Minister of Supply and 
Shipping. The motorship is a 7000-ton vessel. 
The ceremony was attended by his Majesty 
King Haakon of Norway, Mr. Arne Sunde, 
the Royal Norwegian Minister of Supply 
and Shipping; Lord Leathers, the Minister of 
War Transport ; and other representatives of 
the British and Norwegian Governments. The 
launch marked the beginning of a .scheme 
whereby merchant ships built in this country 
will become available to Allied Governments 
that have suffered severe shipping losses. At a 
dinner following the launch, King Haakon paid 
a tribute to the goodwill which had been shown 
in the negotiations which had taken place in 
connection with the replacement of Norwegian 
shipping. Lord Leathers, in his reply, said that 
the Ministry of War Transport had more than 
3,000,000 tons deadweight carrying capacity 
of Norwegian shipping on time charter. Mr. 
Sunde, who spoke on Norway’s shipping losses, 
revealed that during the twenty months that 
his country had been in the war a total of 173 
ships, aggregating close upon 750,000 gross 
tons, had been destroyed by enemy action. 
During the first five months of the present year 
Norway had lost an average of 49,000 tons of 
shipping per month, but during the last six 
months that loss had decreased to an average 
of 17,000 tons per month, a figure which was 
about the same as that sustained by Norwegian 
shipping during the seven months before Norway 
was invaded. It was also stated by Mr. Sunde 
that about 40 per cent. of the petrol used in 
Great Britain and by the fighting-forces was 
carried in Norwegian tankers. 


Extended Control of Civil Building 


Ir is announced by the Ministry of Works 
that, as from January Ist, 1942, a revised 
Defence Regulation 56A will come into force, 
which will extend the existing control over work 
of construction, reconstruction and alteration, 
to include repair (including the repair of war 
damage), maintenance of premises, decoration, 
demolition, and protection of premises against 
hostile attack. The position after January Ist, 
1942, will be that no operation, consisting of 
work of any or aH of the above categories 
(excluding maintenance) will be permitted in 
the United Kingdom if the total cost of such 
operations exceeds £100 unless a licence to 
carry out such work has first been obtained 
from a Regional Licensing Officer of the 
Ministry of Works and Buildings. In addition, 
no work as above-mentioned (including main- 
tenance) may be carried out on any single 
property in the United Kingdom if the cost of 
such work, together with the cost of any other 
such work carried out on that single property 
during the twelve months immediately pre- 
ceding, exceeds the sum of £100 unless a licence 
has first been obtained in respect of such work. 
The twelve months’ period will be reckoned 
as the twelve months immediately preceding 
the date of application. The position as regards 
local and highway authorities and public 
utility undertakings remains unchanged. Such 
authorities and bodies require as at present to 
obtain an authorisation from the appropriate 
Government Department for work of con- 


struction, reconstruction and alteration only, 
the cost of which exceeds £100. In computing 
the cost of an operation or work for which an 
authorisation or licence is required the value of 
materials (whether new or second-hand) in the 
possession of the building owner or his agent 
and the cost of labour, overhead charges, 
profits and fees for professional services, such 
as architects’ and engineers’ fees, must always 
be included. 


Handicaps to Industrial Progress 


SPEAKING at the recent annual general 
meeting of Birmid Industries, Ltd., in Bir- 
mingham, Mr. Percy Pritchard, the deputy 
chairman and joint managing director of the 
company, protested against the inadequacy of 
the wear and tear allowances for inland revenue 
purposes. These, he said, combined with the 
present high taxation, made it impossible for 
industry to give the maximum assistance to the 
national war effort which it would like to do 
and otherwise could do. The level of taxation 
to-day, Mr. Pritchard went on to say, was such 
that, combined with the inadequate wear and 
tear allowances, it became impossible for many 
firms to provide the necessary funds which 
were required to meet really essential expendi- 
ture on the plant and equipment necessary for 
the purpose of increasing production. A further, 
and possibly even more serious, hindrance to 
the national effort was the effect of the dead 
man’s hand on production caused by over- 
centralisation of Government control depart- 
ments. When it came to consideration of pro- 
jects or course of action to be decided, no 
latitude or discretion was given by the powers 
that be in the Government to the man on the 
spot to say “Yes.” Approval could only 
come from higher up, and not infrequently had 
to be given through the medium of several 
committees with consequent ages of delay. 
On the other hand, when it waz a matter of 
informing industry what it was not allowed to 
do there seemed to be hordes of officials who 
were endowed with plenary powers in that 
respect. 


Munitions in the Homes 


In a broadcast message on Sunday, December 
21st, Lord Portal, the Joint Parliamentary 
Secretary to the Ministry of Supply, appealed 
to every individual to help in the grtat drive 
for salvage. All, he said, had potential 
munitions of war in their homes, and it was a 
matter of the greatest urgency that the mate- 
rials for which he was asking should be given up. 
Those materials, although often of no value to 
the individual, were priceless to the country. 
From the moment that Japan struck at the 
British Empire and the United States tho 
demands on our resources had been tremend- 
ously increased, and the shipping available to 
bring essential war matérials from overseas 
had been reduced. It was very necessary for 
everyone, said Lord Portal, from now on, to 
make a special effort to save shipping space. 
Paper helped to make radio sets for tanks and 
bombers, land mines, sea mines, shell cases, 
A.A. shells and machine gun bullets. Old 
magazines, newspapers, old Christmas cards, 
wrapping paper, food cartons, and cigarette 
packets should never be thrown away. Scrap 
metal was required even down to bent nails. 
Another source of good scrap metal had been 
railings, of which already 5000 tons had been 
taken from public and private buildings and 
parks in London, but borough surveyors and 
others scheduling property for railings salvage 
had met with much opposition frém property 
owners. A new Order made by the Ministry of 
Supply, which had just come into force, prohibits 
the disposal of the strippings and reel ends 
which are produced in the course of printing, 
and of any waste paper so produced except for 
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The Engineer in Malaya 


By Professor C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E., 
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Minirary MoveMENTS anD Roaps 


Qos years ago, while on leave, we made 
J a tour of the war areas in France, mainly to 
warn our boys about the mistakes made by 
my generation. Little did we think then that 
those boys, in 1941, would be in military 
uniform in India, Malaya, and Shanghai. 
We had with us as guide a French padre who 
had been an interpreter on Haig’s staff. 
Whenever we came to a really good road 
surface he would say, “ The British repaired 
that road.” 

Memories of those roads in France has 
reminded me that it is probable that Malaya 
may benefit in road construction, because of 
the increased need for rapid transport all 
over the peninsula. Military mechanised 
vehicles will necessitate reconstruction of 
many existing roads, for it was assumed that 
local conditions would not require the use of 
vehicles of the weights common in European 
industrial countries ; and so it seemed to be 
unnecessary to build to the standard of the 
Ministry of Transport in Britain in the areas 
outside of Singapore Island. The bridges 
were designed to carry a load equivalent to 
two-thirds of that demanded in England. 

My guess is that, as a result of defence pre- 
parations, more roads will be built in the 
eastern side of the peninsula, for large areas 
there are undeveloped. The coastline is 


inhospitable with no good natural harbours. 


It is separated from the west coast by 
ranges of hills rising to peaks 7000ft. high. 
It is exposed to the monsoon winds. The 
west coast has good harbours and is shielded 
by hills from the east winds. It is blanketed 
from the west and south-west by the folded 
mountains of Sumatra. 

The rainfall is everywhere sufficient to 
make the whole of Malaya one vast stretch of 
forest, some of it very dense jungle, still 
-untrodden by man. In the east the rainfall 
reaches 150in. and is nearly 100in. in other 
parts. 

The restriction of tin and rubber output 
caused the Government to employ a large 
labour force on road and other works in 1938. 
In one State, Perak, whefe the cut in the tin 
quota was felt severely, the expenditure in 
one year on unemployment relief works was 
about £40,000. Some 5778 labourers were 
employed on wages averaging about ls. 
a day. 

Although the P.W.D: engineers realised 
that contractors would have carried out the 
relief works more cheaply, and would have 

- saved the overworked P.W.D. staff much 
extra trouble, they knew that the resulting 
poverty of the coolies would have made some 
form of Government subsidy essential. The 
Chinese contractor has no sentiment about 
providing a living wage! It is recorded that 
a contract for earthwork was made at the 
rate of 18 cents per cubic yard; this con- 

- tract was promptly. sublet at the rate of 

. 12 cents, and the coolies were finally paid at 
the rate of 8 cents | Chinese contractors form 

. rings and hold up the Government and labour 

_to ransom unless dealt with very firmly. 

Schemes involving earthwork were con- 
sidered to be most suitable for the solution of 
the problem of unemployment ; some action 
was imperative to prevent riots and other 
crimes. The useful improvement in the roads, 
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&e., not only provided a living wage for 
many thousands of coolies, but helped the 
shopkeepers who otherwise would have been 
in distress. The unemployment works 
included the levelling of large areas of land, 
the desilting and realignment of streams, 
and important work on the Ipoh aerodrome, 
the landing area of which was considerably 
increased. It is worth recording that the 
P.W.D. employed 25,000 labourers depart- 
mentally in 1938. There were no labour 
troubles and wages remained unaltered 
throughout the year. 


THE WaTER SUPPLIES OF MALAYA 


With the high average rainfall in Malaya, 
there should not be the great difficulties 
experienced in some tropical countries for 
the engineers concerned with water supply. 
The chief trouble has been concerned with 
finance, for the revenue that can be collected 
from a rural population is seldom sufficient 
to pay for a supply of pure water. However, 
it has always been one of the aims of the 
Government to provide a satisfactory supply. 
The P.W.D. is responsible for the work, 
except in the Settlements of Singapore, 
Penang, and Malacea, where most of the 
water supplied is under the control of the 
local municipality. The total cost of the 
controlled supplies administered by the 
P.W.D. approximates to about £3 million; 
in 1937 some 9745 million gallons was 
delivered to a population of 747,930, or 
35°7 gallons per head per day. The almost 
sudden influx of a large number of troops, 
stationed in camps in different parts of 
Malaya, must have presented difficult prob- 
lems of water supply. 

It is noticeable that, in spite of the progress 
made, only about one resident in every five in 
Malaya had (in 1938) a supply of piped water. 
The most progressive States seem to be 
Perak, Pahang, and Selangor (federated) 
and Johore (Unfederated). These employ 
specialist water engineers of the P.W.D., 
who are not only responsible for the strictly 
engineering work, but also for the control 
and development of the necessary purifica- 
tion and _ sterilisation processes. These 
States are relatively more wealthy than the 
others, mainly owing to their more advanced 
economic development. 

The chief problem for the engineers is the 
supply of pure piped water to places in the 
coastal regions. On the west coast there is a 
rich alluvial plain producing a great deal of 
the agricultural wealth of Malaya. There is 
no water-bearing geological formation, as in 
England, which can be tapped by wells. 
Surface wells may dry up. Deep wells exist, 
but the water from the lower levels is usually 
acid and corrosive, which makes it un- 
pleasant without complicated treatment. 
Similarly with infiltration water from rivers. 
While there are efficient wells, in general 
they are, as a source of supply, a failure. 

It is notable that the specialist P.W.D. 
water engineers condemn the mechanical 
filters of proprietary manufacture as un- 
reliable, for the fittings deteriorate. This is 
due, no doubt, to the acid and corrosive 
nature of the water. The complicated pro- 
prietary mechanisms have been discarded 
and treatment worked out from first prin- 
ciples. It is of interest to note that some of 





the control apparatus designed in Malaya 
has been used in England and other countries. 
It is claimed by the P.W.D. officials that they 
are now supplying water, in both large and 
small plants, of a reliability not surpassed in 
many European cities. 

The wealthy Unfederated State of Johore 
has spent a large sum of money on water 
supplies, its rapid expansion, due to its 
fertility and proximity to Singapore, justify- 
ing the expenditure. The Municipality of 
Singapore obtains its water supply from 
Johore State. 

It can be said that the engineers no longer 
fear to use the sources of water that are sub. 
ject to contamination. They have developed 
methods for the successful purification of the 
supply, but they emphasise that their use 
entails constant examination and super. 
vision. The very simplicity of some pro- 
cesses is a danger, for it deceives both the 
Asiatic workman and the engineer who is not 
a specialist in this branch of the profession. 

Although, in most places, the final responsi- 
bility for pure water rests with the engineer, 
a tribute is paid by the Director of the 
P.W.D. to the willing co-operation of the 
Health Department and the Institute of 
Medical Research. 

Corrosion of pipes has been a trial to the 
engineers. Cast iron pipes have been standard 
for distribution, and the practice of lining 
them with spun concrete has found favour. 
Steel pipes, manufactured locally, are in use 
with concrete linings, but the soil of the 
country is so corrosive that the usual wrap- 
ping of hessian and bitumen has not saved 
them, and an adequate external coating has 
yet to be found. Asbestos pipes, under low 
pressures and small diameters, have been a 
success, and concrete pipes carry water under 
considerable pressure. 


SERVICES RENDERED BY GOVERNMENT 
ENGINEERS 

It is impossible to give in detail a descrip- 
tion of the many and various types of works 
carried out by these engineers in the different 
States, but it may be mentioned that they 
included the preparation of sites for aero- 
dromes, barracks. hospitals, schools, quarters 
for persons in Government employ, dams for 
reservoirs, dredging of channels, installation 
of water-borne sewage systems, anti-malaria! 
drainage work, irrigation schemes, marine 
structures, surveys, the maintenance of a 
factory for the supply of new machinery, 
maintenance, repairs, and reconstruction of 
plant, automobile repairs, and supply of 
new vehicles, structural steelwork, and 
welding, &c. 

There is also the very useful scheme for 
training Asiatic technical assistants, and 
there can be no doubt that, as time goes on 
and the work of the P.W.D. increases, more 
use will be made of the services of Asiatic 
professional engineers. Preference is rightly 
given to Malays with the required qualifica- 
tions, but it was clear to me that Chinese 
and Indian university engineering graduates 
had a good case for better pay and prospects. 


AIRPORTS IN MALAYA 


The two most important airports are 
situated in the two most important seaports 
in the peninsula, viz., Singapore and Penang. 
It is reasonable to suppose that the defence 
of Malaya had led to the extension and 
creation of others. We may be sure that the 
P.W.D. engineers have been concerned with 
these new works. 5 

The Director of the P.W.D. has described 
the Singapore airport as “a project which is 
not only audacious as an engineering achieve- 
ment, but which sets Singapore in the fore- 
front of international air transport.” 
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The airport was opened by H.E. the 
Governor in June, 1937, and has been in 
regular use by Imperial Airways, Empire and 
local services, the Dutch lines, &c. The 
work of construction lasted for five years ; 
it cost about three-quarters of a million 
pounds sterling. It covers 263 acres, and it 
involved the transport of nearly 9 million 
cubic yards of filling. There is a great sea- 
plane slipway of reinforced concrete, with 
wharf. 

The original site was a tidal swamp with a 
bed of mud so soft that a pole could be pushed 
down for 50ft. without any difficulty. To 
tip earth into such a swamp is to form an 
uncontrollable muddy mass. The engineers 
had to isolate about a dozen areas, encircling 
each within a bank of hard earth, brought to 
the site by train to fill in a dredged channel. 
Finally the man-made stable islands of hard 
earth were joined up to form the aerodrome. 

A fine tribute was paid to the P.W.D. 
engineers by the Governor at the opening 
ceremony. He said : 

“ For the execution of the work we have 
to thank the Public Works Department. 
The airport stands to their eternal credit, 
and both they and we may well be proud 
of what they have achieved. Seldom, if 
ever, has a Government Department in the 
Colonies been entrusted with a task of such 
magnitude. In this ground that lies before 
you, in the buildings, in the construction 
of the slipway, and in the equipment and 
general lay-out you have clear proof of 
first-rate engineering and architectural 
skill and forethought.”’ 


EXPENDITURE ON PuBLIC WoRKS 


It is hoped that the brief outlines of the 
many and various activities of the P.W.D. 
given in these notes will convey some idea 
of the many interesting problems solved by 
the engineers in the service and the local 
difficulties which they had to surmount. 
During this century, until the recent threat 
by Japan, it was true to say that Malaya 
was, on the whole, a land of peace and plenty. 
It was affected by the world trade depression 
of about ten years ago, and troubled by the 
reduction in the tin and rubber quotas in 
1938, but on the whole British Malaya has 
been one of the most prosperous portions of 
the British Empire. The great influx of 
immigrants and the increase in revenues of 
the Governments is proof of prosperity. 

The total annual expenditure of the 
P.W.D. seems to have reached a maximum 
of about £6,240,000 in 1928 and a minimum 
of about £1,680,000 in 1934. The total 
expenditure in 1938 was about £3,590,000 ; 
the Drainage and Irrigation Department 
spent another £193,000. Singapore absorbed 
more than half of the £900,000 spent by the 
P.W.D. in the Straits Settlements; Perak 
spent about £600,000 of the total of £1,630,000 
spent in the four Federated States ; the very 
prosperous State of Johore—near to Singa- 
pore—spent about £800,000 out of a total 
P.W.D. expenditure of £1,210,000 in the 
Unfederated States. 

In all Asiatic countries there is the reason- 
able ambition of educated natives to obtain 
employment. Unfortunately, a very great 
mistake was made by British administrators 
in Asia during the nineteenth century, in 
encouraging the study—in the English 
language—of purely literary subjects. Tech- 
nology was almost ignored. Nowadays there 
are a number of scientifically trained Indian, 
Chinese, and other Asiatic engineers, and 
every encouragement should be given to them 
so as to induce young Asiatics to study applied 
science subjects. Native rulers wish to pro- 


Engineer in the Unfederated State of 
Trengganu, is of interest. He wrote : 


“Until the State is in a position to 
supply its own requirements of technical 
assistance, the present disinclination to 
employ outside men is likely to be a serious 
handicap to the officers responsible for the 
expenditure of the Special Service Votes.” 


It is, the writer believes, essential to have 
complete co-operation between European 
engineers with experience and scientifically 
trained Asiatic assistants who will gradually 
be able to fill responsible positions. 

In Malaya engineers in various services 
were so generous and patient in giving their 
limited leisure in order to explain to me their 
work that it seems a poor return not to enlarge 
upon their successes. It will be obvious to 
engineers in the P.W.D. that some of the 
detailed information about their work has 
been gleaned from the excellent annual 
reports signed by the Director-Adviser, 
Major R. L. Nunn, and by Mr. F. G. Coales 
(Acting), during the absence of his senior on 
leave. It may, however, be mentioned that 
it was my privilege to see much of the work 
in progress ; if due credit has not been given 
to particular individuals it is because all of 
the numerous staff at work for the P.W.D. 
have a claim to receive the thanks of anyone 
capable of realising their difficulties, and the 
able manner in which they have performed 
their strenuous duties. 


THE DRAINAGE AND IRRIGATION 
DEPARTMENT 


This establishment (separated from the 
P.W.D.) consisted in 1939 of the Director- 
Adviser (Mr. A. G. Robinson, B.Sc., M. Inst. 
C.E.), the Assistant Adviser, and twenty- 
five other civil engineers, with a leave reserve 
of four officers. There were eighty-four tech- 
nical assistants and twenty-seven surveyors, 
all presumably Asiatics. The total staff, 
including draughtsmen, clerks, storekeepers, 
&c., was 348. 

Since its formation in 1932 the department 
has completed or had under construction 
schemes to make available from virgin 
jungle 85,000 acres, at an estimated cost of 
£400,000. Work has also been done that 
provides new means for the improvement of 
irrigation and drainage for existing or aban- 
doned areas covering 65,000 acres, costing 
about £200,000. Investigations have been 
completed or were well advanced concerning 
25,000 acres of further new land and the 
improvement of many acres of existing lands. 
All over Malaya planters consult the depart- 
ment and receive advice concerning the solu- 
tion of their drainage problems; often a 
number of estates combine to concentrate 
on a comprehensive scheme, which one estate 
would be unable to finance. 

The Governments of Malaya experienced 
great labour difficulties some years ago owing 
to rice shortage, which in 1928-30 cost the 
Government nearly £5,000,000 in rice sub- 
sidies. Since then great efforts have been 
made to increase rice production in Malaya, 
obviously a matter of vital importance in 
wartime. Until the department was formed, 
ricefields, year by year, were going out of 
cultivation. Not a single irrigation scheme 
had been created since 1906. 

Rice cultivation is nearly always dependent 
on a supply of running water. -As an example 
of the quantity needed for irrigation, a con- 
tract was let in 1938 to irrigate 24,000 acres 
with some 324 million gallons of water a day 
from the Batang Pedang River. There are 
now at least 735,000 acres under cultivation 
for rice in Malaya. The yield annually was 
about 300,000 tons (1935), but, even so, in 
that year 475,000 tons of rice was imported. 


the quantity of the staple food of the people, 
the rural population will have more profitable 
employment and their scale of living will 
gradually rise. 

Mr. Robinson has planned and organised 
a@ department that has done more than 
encourage rice production. It has carried 
out valuable reclamation schemes and has 
fought a relentless campaign against that 
deadly foe—malaria. 


Loca IRRIGATION PROBLEMS 


Irrigation methods in use all over the 
world have certain principles in common, but 
in every country the evolution of schemes by 
the natives should be studied. Failure to 
understand local conditions in Malaya before 
the creation of the department often caused 
cultivators to despair, for they had been 
given advice which was worse than useless 
when put into practice. 

It is encouraging to know that the success 
obtained by the staff of the department in 
the F.M.S. and Straits Settlements has 
recently led cultivators in the Unfederated 
States to seek their advice. Thus in Johore 
about 3000 acres of ricefields had been 
affected adversely by the silting up of the 
Muar River, and the trouble was remedied. 
It is estimated that at least 100,000 acres 
of deep swamp and dense jungle could be 
reclaimed for rice cultivation in this State. 
But such work demands careful planning. 

In the State of Selangor, coastal lands have 
been bunded—a total of 73 miles of sea walls 
—to keep out salt water. The land enclosed 
was drained. One result was that the yield 
of cocoanuts was doubled. Records show 
that intensive irrigation of these plantations 
results in an increase in size of the nut by as 
much as 20 per cent. 


RivER CONSERVANCY AND HyYDRO-ELECTRIC 
ScHEMES 


Until about sixty years azo Malaya was 
almost entirely a land of virgin jungle ; 
there was little demand for inland transport. 
The rivers were allowed to adjust themselves 
to local conditions. But the comparatively 
recent and rapid developments in mining and 
agriculture, causing erosion and the deposi- 
tion of silt, have raised the river beds, 
widened courses, and increased flooding in 
low land areas. Clearing the land for planta- 
tions has increased the rate of run-off ; 
mining has created difficulties. Mines may 
be worked out in ten or twenty years ; 
owners are more concerned with dividends 
than with neighbouring property, or posterity, 
so that they have resented any expense due 
to the preservation of other property. It 
has been notable, however, in recent years, 
that mineowners have co-operated more 
closely with the department. Much work 
has been done in connection with river 
deviations and silt retention schemes in 
areas where there is tin mining. Thus, in the 
Kinta Valley a scheme for excavating 30 
miles of new river channel through dredged 
ground has been prepared, after intensive 
research in the department’s hydraulic 
laboratory. This scheme will enable mining 
companies—who will share the cost of the 
deviation—to mine the old river bed. Devia- 
tions on a tributary of the river have already 
been completed by the department and paid 
for by mineowners. 

Five annual reports of the department 
have been issued. They are most valuable 
records of the difficulties overcome, the engi- 
neering works completed, the data and experi- 
ence gained in the field and the research 
laboratory. In the report for 1938 there is 
quoted an extract from THE ENGINEER of 
November’ llth, 1938, concerning problems 








vide employment for their own subjects. 
A note by Mr. G. O. Dorrity, Acting State 
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of soil erosion. It is as well to emphasise one 
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sentence from this extract, which reads :-— 
‘The thesis here advanced is that the ruin 
of this country is not due to a secular of 
climate nor to warlike operations—though 
these have helped—but to man’s ignorance 
and greed.” 

The bold measures taken by the Govern- 
ment after the 1926 floods eliminated the 
almost intolerable conditions that existed in 
the urban areas of Kuala Lumpur and Ipoh, 
and demonstrated the immense importance 
of river conservancy works. 

These two largest towns in the F.M.S. had 
become engulfed in several feet of water, 
and traffic by road and railway had been 
almost at a standstill. Work for the mitiga- 
tion of floods has consisted of (1) canalisa- 
tion, (2) flood embankments, (3) silt reten- 
tion reservoirs, (4) river training, (5) dredging. 

The able manner in which during the last 
ten years the engineers in Malaya have solved 
the numerous technical problems of flood 
relief for towns and agricultural lands enables 
us to hope that. the experience and data 
accumulated will stimulate similar work in 
other countries in the Far East. In China, 
Indo-China, and Thailand, every year floods 
create terrible devastation and often great 
loss of life. 

There does not seem to be any. possibility 
of extensive hydro-electric development in 
Malaya. The Perak River scheme supplies 
the network in the mining area of the Kinta 
Valley. In this scheme the hydro-electric 
supply is supplemented by two steam stations 
with a capacity of 30,000 kW and 21,000 kW. 
The great advantage of electric power in 
tin mining is mobility of equipment. 

The work accomplished by the engineers of 
the Drainage and Irrigation Department of 
the Malay States has not only greatly 
increased food production and employment ; 
it has eliminated malaria from some districts. 
It has, above all else, demonstrated that the 
tropics can be made habitable, and even 
healthy, if engineers are given the opportunity 
and the funds to carry out their plans. 


Mrninc In Mataya 


There is considerable mineral wealth in 
Malaya. The most important product is 
tin, for about one-third of the world’s total 
output is supplied by Malaya. Tungsten 
and iron ores and manganese are mined, 
while gold is obtained by the Raub Australian 
Gold Mines and Asiatic concerns. In the 
sixteenth century Malaya was more famous 
for gold than for tin, but the output from 
mines in other parts of the world has made 
Malayan gold less s‘gnificgnt. 

A coalheld in Selangor State provides fuel 
for mines and railways. China clay (kaolin) 
of excellent quality is obtained in the State 
of Perak. Tin was worked in this part of the 
world by Malays, Chinese, and Siamese 
centuries before British influence was estab- 
lished. It was the fighting by rival factions 
of Chinese tin miners that caused the British 
to interfere in the administration of the 
native States. 

Malayan tin deposits are mainly alluvial, 
and are mostly on the western side of the 
peninsula. In these deposits the ore resembles 
a dark crystalline sand. 

The Chinese owners generally use primitive 
methods of working the alluvial deposits, 
using but little machinery. One of my 
Chinese graduates took me to a mine which 
he proudiy informed me was “ the biggest hole 
in the earth made by man.”’ The tin-bearing 
soil was excavated by hand and conveyed 
up the long slope by trucks to sluice boxes 
where it was washed and freed of impurities. 

The most recent and very successful 
method of alluvial tin mining is by large 
floating dredgers that carry a power plant 





for causing an endless band of buckets to 
rotate and for working pumps, &c. It is 
astonishing to see in the jungle what seems to 
be a b’g steamer, floating in an excavation 
filled with water. You see the buckets coming 
up out of the water surface, passing the 
dredged material into a revolving cylindrical 
screen, where it is broken up by jets of water 
playing on it. The tin is recovered by passing 
the mixture through sluice boxes. The 
dredger d'gs ground in front of itself and 
dump; waste material behind, so that the 
dredger and the pond in which it floats are 
constantly moving deeper into the unworked 
land, often jungle. Much of the advantage 
of this method of mining is that mines for- 
merly abandoned as worked out have been 
profitably and inexpensively mined again. 

It was my privilege to spend several hours 
on board one of these large floating dredgers. 
On the upper deck a walk across an unguarded 
narrow sheet iron gangway, with clanking 
machinery on the decks below, was, for me, 
a frightening experience, but the staff of the 
dredger were unconcerned. 

Practically all of tin ore mined in Malaya, 
and a good deal from adjoining places, is 
smelted into metallic tin at the works of the 
two great smelting concerns, the Straits 
Trading and Eastern smelting companies. 
Tin ore from Siam, &c., is also sent to Penang 
or Singapore. In tin mining the labour is 
supplied by Chinese. 

British officials, when they assumed re- 
sponsible positions in the native States, 
realised that increased revenue could be 
obtained from mining taxation. They there- 
fore pushed forward road construction and 
schemes to improve navigation on rivers, &c., 
in order to encourage mining enterprise. 

In the rubber, palm oil, and pineapple 





(canning) industries, machinery is used, and 


Malaya has proved a good market for British 
eng ‘neering firms. 


LABOUR AND FORESTRY EPARTMENTS 


My long experience in the Far East left a 
deep impression on my mind concerning the 
integrity of the British officers in the service 
of Governments in that part of the world. 
Residents at times complain that these 
officials are obstructive, even stupid, but it 
has never been suggested to me that there has 
been a single case of corruption. That is the 
more remarkable when it is realised that 
the Oriental has a wonderful subtlety in 
the art of what we call bribery, but 
which he considers a legitimate business 
proposition. 

The Atlantic Charter has emphasised the 
importance of the economic development of 
tropical lands and the improvement of the 
standard of living for the natives. No praise 
is too great for the Governments of Malaya 
for their pioneer endeavours to do both these 
things. The British officers in the Labour 
Department care for the Chinese and Tamil 
workers to a degree that amazed me, and 
the workers trust them implicitly. 

Mention must be made of the efficient 
Forestry Department, for these officials are 
aiding in a scientific manner the economic 
development of Malaya. 

In conclusion, it can be said that there is 
perhaps no part of the world that has 
benefited more than Malaya because of the 
introduction of scientific methods for the 
economic development of the natural re- 
sources of the country. In the astonishing 
transformation of Malaya, British engineers 
have taken a prominent part. If needs be, 
they will be as active and efficient in the 
defence of the country as they have been in 
its economic development. 
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T will now be fairly clear that it is the 
presence of water in the soil that gives 
rise to most of the difficult foundation 
problems and those structures which have 
to withstand heavy lateral forces, such as 
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retaining walls or dams, are the most exer- 
cising in this respect. In spite of the great 
progress in scientific method, most engineers 
in this country still pin their faith and 





practice to the Rankine theory of earth 
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pressures as applied to retaining walls, not- 
withstanding the more exact analysis of the 
Wedge theory in the form propounded by 
the Building Research Board, or that deve- 
Joped by the author. Generally all the 
he 
2 


relevant formule take the form P=C : 


€ 
- 


and the difference between them lies in the 
value of the coefficient C ; the height of the 
centre of pressure above the base and the 
direction of the resultant of the earth 
pressure. Rankine, basing on the hydraulic 
analogy, places the centre of pressure at one- 
third the height (0-33 h), the revised wedge 
theory (Jenkin) at, on the average, 0-44, 
and the author in all cases at 0-5. Rankine 
fixes the direction of the resultant of earth 
pressure parallel with the top surface ; the 
revised wedge theory at the angle ¢ to the 
normal to the back of the wall and in the 
Minikin theory the direction is the line 
passing through the centre of gravity of the 
slipping wedge and the half point of the back 
of the wall. The author would wish to 
emphasise that in his theory the gravity 
forces conform to the generally accepted 
condition that they act through the centre 
of gravity of the affected body, which in 
other earth pressure theories is not the case. 

A condition of the stability of a retaining 
wall is that it will not slide on its base ; that 
is, the frictional resistance of the base will 
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be equal to or greater than the horizontal 
thrust of the retained earth : 


2 
p W=C he cos yf, 


where % is the angle of inclination of the 
resultant earth pressure P to the normal to 
the back of the wall (assumed vertical). 
Taking the factor of safety as 1, the above 
expression can be solved for the minimum 
value of W for the three theories mentioned. 
Another condition of stability is that the 
wall shall not overturn; in other words, 
that the sum of the moments of all active 
forces about the toe of the wall must be 
zero OF 


W .2@.=P or. 


This means that at the factor of safety of 1 
the resultant of all the forces passes through 
the toe of the wall. 

The relative size and form of the theoretical 
walls corresponding to the three formule 
respectively are shown in Figs. 8, 9 and 10. 
Thus for the same conditions it is seen that 
the Rankine formula requires a wall about 
twice the weight of the others. This example 
forcibly illustrates the difference between 
Rankine’s and the modern wedge theory 
analysis. In the latter allowance is made 
for the downward force of the vertical com- 
ponent of the inclined thrust on the back of 
the wall, which considerably assists stability. 
Practical examples are not lacking of walls 
which have stood for years without mishap 
which, analysed by the Rankine method, 
should have failed by overturning. The 
same walls, analysed by the wedge theory, 


Now, from a structural point of view a 
tension at the heel may be of little conse- 
quence (as, say, on rock), but as a ground 
pressure it simply does not and cannot 
exist. What it indicates is that a portion of 
the base of the wall is not doing its work and 
therefore a smaller width of base has to take 
a higher pressure to make up for it. This does 
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Fic. 11—-QUAY WALL 


not make sense. In poor ground a founda- 
tion so designed will assuredly give trouble ; 
there will be a tendency under even the 
slightest settlement to make still narrower 
the active base and in clays or soils of high 
moisture content there is also the variable 
vertical consolidation to contend with. The 
wide variation of the ground pressure under 
the base may give rise to a lateral flow, 


clay (dry) 0-28. Many designers are inclined 
to exaggerate the assistance of passive 
resistance of a soil to sliding. Passive resist- 
ance of the soil at the toe can only come into 
play when the wall has begun to fail by 
sliding and in the same way that there is a 
vertical consolidation under the base due 
to the active gravity force there is at the toe 
lateral consolidation due to the active force 
causing sliding. Consolidation requires 
movement, and before passive resistarice can 
be fully mobilised the ground at the toe must 
be consolidated to the equilibrium density 
corresponding to the intensity of passive 
resistance at the toe. Simply stated, the . 
author does not advise any allowance for 
passive resistance for foundations at moderate 
depth, and for deep foundations it should be 
borne in mind that failure is more likely to 
be due to tilting at the top and that a wall 
may heel forward 3 deg. or 4 deg. without any 
appreciable resistance from the ground at 
the toe. For many years the author has con- 
tended that the failure of a wall under the 
active force is brought about by the rupture 
of the retained earth well in advance of the 
mobilisation of the opposing force known as 
passive resistance, which in water-bearing 
strata may never materialise. 

Quay or wharf walls abutting on tideless 
or tidal waters should never be designed with 
any allowance for toe resistance from the 
ground, no matter how deep the foundation 
is placed. Where the river or dock bed is 
of a moderately good material—sandy clay, 
sand or a stiff clay—it is good practice to 
excavate or dredge a trench and fill with 








are proved to be stable. In the above 
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which will cause the wall to slide forward. 
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FIG. 12—WHARF WALL ON 


examples we have assumed a factor of safety 
of unity. If now it is assumed that the 
density of the material of the wall is twice 
that of the first assumption—that is, 2 W,, 
2 W, and 2 W, respectively—then the result- 
ant of all the forces acting on the wall would 
be Ry, cutting the base just outside the 
middle third. Therefore the walls have now 
a factor of safety of 2 and it will be observed 
from the ground pressure diagrams that they 
all show a high compression at the toe and a 
tension at the heel. 
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gravel or small rubble, as in Fig. 11, which 




























































































It is for this reason that the author favours a 
factor of safety of not less than 2-2 for the 
base of a retaining wall on soil foundations 
to ensure compression over the whole base. 
The body of the wall, if of the gravity type, 
may, of course, be designed at a lesser factor 
of safety. 

If no test data are available the greatest 
care must be exercised in the selection of the 
coefficient of friction for any soil of a clayey 
nature. For soft clay it may be as low as 
0-05 and for stiff clay 0-15 and for very stiff 
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FIG. 13—CONSTRUCTION OF GRAVING DOCK 


shows a sturdy easily built wall of pre-cast 
blocks. In this connection it is instructive 
to consider a form of ground which has by 
many failures registered on it proved to be 
troublesome to engineers. The wharf wall 
in Fig. 12 is shown founded on piles driven 
to rock through 30ft. of clay. There are 
three rows of piles; the outside rows are 
at 2-Oft. centres and the middle row at 5ft. 
centres. The close piling of the outer rows 
converts the structure into a virtual retaining 
wall from rock level without the advantages 
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of a retaining wall. The diagrams show the 
distribution of pressures according to the 
wedge theory, part of the wall and fill being 
considered as waterborne. The diagram 
f, 9, h, j shows the net water pressure at the 
back of the wall and the larger diagram 
a, 6, c, d, e, j is the combined diagram of 
pressures due to load, fill and water. The 
resultant of the water pressure acting hori- 
zontally through the centroid of f, g, h, j is 
R, and the resultant of the load and fill acting 
on the back of the wall at the level of the 
centroid of the area f, g, h, e, d, c, b, a slopes 
at the angle ¢ to the normal to the back of 
_the wall. The resultant of R, and R, is Rs, 
which acts slightly above the heel of the 
concrete wall and cuts the vertical through 
the centre of gravity of the virtual wall at O. 
W is the total weight of the wall and clay 
contained between the piles. The chief 
resultant of all the forces is R,, cutting the 
base at rock level just outside the outer row 
of piles ; therefore at low water spring tides 
the structure has a factor of safety slightly 
less than 1. It will thus be noted that the 
whole of the weight and thrust is carried by 
the outer and middle rows of piles and the 
inner piles act only as tension members. 
The thrust on each of the outer piles is no 
less than 82 tons and there is a shear stress 
of 15 tons on all piles. Eventually the wall 
failed and travelled some 16ft. riverwards. 
This would have happened much earlier but 
for the tension taken by the piles at the heel. 
As it was, the piles sheared and the wall was 
pushed out. Had the structure been analysed 
as shown in Fig. 12 the failure would have 
been foreseen and a wall would have been 
designed with a base width of not less than 
one-third the height with a more rational 
pile distribution. 

Regarding the super load on the fill behind 
a wall, it is usual to allow w,/d feet extra 
height to the actual height of the wall to 
calculate the pressures, where w,=super load 
per square foot and d=weight of cubic foot 
of fill. This is permissible where fills are 
granular, but with clays the allowance would 
be too small. The lateral pressure set up in 
clay when vertically loaded is two-thirds of 
the applied pressure; in other words, a 
super load of w, lb. per square foot on clay 
fill will cause a lateral pressure over the 
entire height of wall of 2/3 w, lb. per square 
foot. This high lateral pressure under load 
is one of the characteristics of clay and should 
not be neglected in calculations. Indeed, in 
clays with a moisture content of 33 per cent. 
and above the lateral pressure approaches 
the hydraulic ; that is, itis of equal amount 
in all directions. For this reason it is 
imperative that where the fill is to be tipped 
behind a wall at, in, or near a water edge, 
any silt mud or high moisture clay should be 
cleared from the bed. Where this is not 
practicable it will be found advantageous 
to tip a rubble backfill from the wall shore- 
wards, as shown in Fig. 11. This serves a 
double purpose; the high angle of repose 
reduces the lateral pressure on the wall and 
increases the shear strength of the section 
near the wall at what is generally the most 
critical point. In addition, it squeezes the 
silt or mud away from the wall. 

In harbours and rivers where there is a 
wide tidal range, quay and wharf walls 
founded on clay are subjected to a measur- 
able tilting consequent on the elastic com- 
pression and expansion of the river bed under 
the variation of the hydrostatic head of high 
and low tides. This phenomenon in itself 
does not affect the stability of a wall providing 
the factor of safety is ample, but if, as many 
failures have indicated, the factor of safety 
is nearer 1 than 2, the regular periodic 
fluctuation may have a dangerous effect 





upon the incidence of the resultant pressure 
of the backfill. It is therefore of great 
importance to investigate thoroughly the 
characteristics of all clay foundations. A 
very slight tilting of a wall may for the nonce 
reduce the lateral pressure, but it tends to 
mobilise, perhaps at great disadvantage, the 
shear resistance of the fill. As the author 
has shown elsewhere, when the fill is saturated 
the effective shear resistance is greatly 
reduced. 

The necessity for soil mechanic analysis is 
nowhere more necessary than in the con- 
struction of graving docks. The wide range 
of loading and the vessel-like construction 
render the foundation treatment a problem of 
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paramount importance. At one time, when 
the dock is empty, there is a buoyancy 
surplus and the tendency is for the dock to 
float as a vessel; at another time, when 
the dock is filled, there is a heavy load placed 
on the foundations—see Fig. 13.. On good 
foundations, such as rock and very stiff 
clay, little trouble need be apprehended ; 
but unfortunately, these structures are more 
often than not situated on the poorest of 
ground. Some of the most successful con- 
structions of docks in poor ground have been 
those where the site has been curtained off 
with sheet piling, concrete walls or cylinder 
walls. This curtain wall not only facilitates 
construction, but serves the excellent purpose 





of lowering the effective seat of foundation 
pressures, preventing quicksand effects and, 
where it is tied into the main body, it pro- 
vides a substantial auxiliary to the dead. 
weight to counteract hydrostatic uplift. In 
Figs. 14, 15 and 16 three different methods 
of attaining the same object are shown. 
Fig. 14 is founded on clay and has a sheet 
piling wall A and a concrete shelf B to assist 
the deadweight to counteract the uplift from 
the water-bearing sand overlying the clay. 
The section of Fig. 15 is founded on water. 
bearing sand with a quicksand effect ; that 
is, subject to hydraulic gradient, and the 
foundations are curtained off with a reinforced 
concrete wall A. Concrete anchor cylinders 
B are sunk below the floor to withstand the 
uplift and drainage relief holes are formed in 
the floor at C. Note that the side walls are 
overhung to oppose the side thrust of the 
retained earth and water pressure. In 
Fig. 16 the section shown is that designed for 
a narrow bed of sand underlaid by a deep bed 
of stiff clay. The curtain wall A is formed 
by sinking cylinders of about 6ft. diameter 
separated only by a timber sealing pile. 
The piles B are novel, insomuch that they 
are placed as though at the toe of a retaining 
wall to withstand the toe pressure and so 
reduce the reverse bending-moment in the 
floor slab. The most severe loads occur on 
the sub-foundations when the dock is full— 
see c, Fig. 13, which shows the combined 
pressure diagram for the deadweight of the 
dock, the contained water and the hydro- 
static uplift. Where the floor is pierced by 
drainage holes the hydrostatic uplift is 
reduced and consequently the ground loads 
are greater. Now, as the dock floor is usually 
extremely thick and rigid, there is no give 
in the foundations and therefore no adjust- 
ment to the reacting behaviour of the 
ground ; in clays this takes the form of con- 
solidation, vertical and lateral, and in sand 
a disinclination at the boundaries of pressure 
to oppose load. A clay sub-foundation is 
therefore more heavily stressed near the 
boundaries of the loaded area—see dotted 
line in c, Fig. 13—and a sand sub-foundation 
is more heavily stressed at the centre of the 
loaded area. It will be appreciated that the 
design of the floor must be co-ordinated to 
the nature of the ground, and this involves 
a close and thorough study of the soil 
characteristics and behaviour under stress ; 
in this connection direct bearing tests are not 
helpful. 








Problems of Pottery Manufacturing 


> 


ic is sometimes claimed by disciples of 
William Morris that the pottery industry 
in Britain remains a craft true to its peasant 
traditions, and that the industrial revolution 
has had but little effect on the “ placid and 
uneventful ”’ lives of the potters of North 
Staffordshire. It is true that the Potteries’ 
skyline is still crowded with the smoking 
stacks of the familiar, bottle-neck ovens and 
kilns, and that in many factories the thrower’s 
wheel is still in operation. It is true also that 
the ingredients used in the manufacture of 
earthenware and china and the products 
themselves, tablewares, and decoration 
pieces, are very much the same as they were 
in the days of Josiah Wedgwood. It is only 
when processes are considered and output 
figures are checked that one is able to realise 
the great changes brought about in the 





industry in recent years by the ceramic 
chemists and engineers. 

The task confronting the pottery engineer 
is primarily the efficient, speedy, and exact 
reproduction of standard designs and models. 
This is an aim common in all light industries, 
but in potting there are peculiar difficulties. 
In the first place, there are strict limits to 
the degree of standardisation which can be 
adopted. Pottery is a semi-luxury trade in 
which variety is the keynote of public 
demand. Where small orders are the rule 
and a multiplicity of designs must be stocked, 
expensive and inadaptable plant is out of the 
question. It follows that the making pro- 
cesses in potting are unlikely to become com- 
pletely mechanised. Again, the “ body ”’ of 
earthenware and china must be passed 
through fire before becoming durable and 
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This additional, but essential 


serviceable. 
operation has a modifying influence on pro- 


cesses. The problems of firing are now in 
process of solution. 

[t is intended here to deal only with those 
aspects of the industry in which the science 
of engineering may be said to hold the key to 
further progress. 

When pottery materials (china clay, Corn- 
ish stone, calcined flint, and ball clay for 
ordinary earthenware) have been finely 
levigated and mixed with water, a “ slip ” is 
formed. It is sometimes found that the slip 
contains minute particles of iron, which have 
found their way into the raw materials during 
preparatory handling and grinding. Calcined 
bone (used in the manufacture of china) and 
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over it. It is claimed that a ten-magnet 
percolator, 24in. wide and consuming 1200 
watts of current, can handle 4-6 tons of slip 
per hour. 

The vast majority of tablewares, cups, 
saucers, plates, &c., are now fashioned by 
semi - mechanical power - driven apparatus. 
“* Jolleys ” (for cups) and “ Jiggers ” are the 
trade names for such machines. 

The jigger consists of an upright spindle, 
geared to revolve at required speeds, covered 
with a brass or gunmetal head shaped to fit 
the plaster mould which it must carry. In 
line with the jigger there is a fixed, balanced 
standard carrying the profile of the plate. 
When operated by hand, the profile arm 
descends through an are and comes in con- 
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flint are persistent offenders in this respect. 
If the iron is allowed to remain in the body 
composition it causes unsightly black specks 
in tableware and reduces the dielectric 
strength of porcelain insulators. Black 
marks in pottery are usually attributable to 
pure iron, yellow and brown specks being 
caused by the presence of pyrites and iron 
sulphide particles. 

In early days permanent magnets were 
used to extract objectionable iron. Horse- 
shoe magnets were fitted into inclined troughs 
so that the slip flowed against them and was 
magnetically ‘ sieved.”” However, the mag- 
nets were of such low intensity that they 
were incapable of eliminating any but the 
larger iron particles. By such methods it 
was impossible to remove the particles of iron 
sulphide and pyrites, since they are only 
feebly magnetic. Developments in electro- 
magnetism have produced high ‘intensity 
separators capable of extracting practically 
all ferrous bodies, so that speckled ware is 
now extremely rare. One successful type of 
separator contains a series of magnet bars, 
each a separate casting, powered from 
enclosed magnet units. Each bar impedes 
the flow of the slip by its staggered projec- 
tions. By this device frictional contact is 
maximised so that the holding capacity of 
the bars is improved. The inclination of the 
trough depends on the density of the slip. A 
slope of | in 4 is capable of treating 2} cwt. 
of slip (26 oz. to the pint) per inch of width 
in one hour. The magnetting of 1 ton of slip 
costs about 1d. for power. In the event of 
current failure collapsible bridges, operated 
electro-magnetically, divert the slip, so that 
it does not mix with that already treated. 

A new principle in magnetting (incor- 
porated in the new “Rapid” magnetic 
percolator—a product of the Rapid Magnet- 
ting Company, Ltd.) is the supersession of 
projections and serrations by detachable box- 
frames containing numerous pieces of per- 
forated metal. These are fitted over each 
magnet bar and intermediary between each 
pair of magnets. The bottom of the trough 
is thus filled with a mass of magnetic edges 
forming a ‘‘ magnetic grid” through which 
the liquid must percolate. Slip flows through 
the succession of percolators being forced to 
climb, before egress, over the dam-like obstruc- 
tions—Figs. 1 and 2. This device checks the 
flow so that it may receive a thorough search- 
ing for metallic particles. Should the first grids 
become choked with particles the slip is not 


THROUGH INCLINED TROUGHS OF MAGNETIC PERCOLATOR 


tact with the bat of clay which has been 
placed on the revolving mould. The profile 
thus shapes the underside surface and the 
mould impresses the form of the inside of the 
dish. When the operation is completed, the 
moulds bearing the shaped clayware are 
placed in a drying chamber. The clay frees 
itself from the mould by contraction, and is 
ready for the next process. With careful 
treatment a saucer mould will produce as 
many as a thousand pieces of ware. The jolley 
works onthesame principle, with the exception 
that the operations of the profile arm and 
mould are reversed—Fig. 3. The“cup mould 














FIG. 2—MAGNETIC PERCOLATOR 


gives the exterior form and the profile tool 
shapes the inside of the vessel. Jolleying 
and jiggering are speedy processes. A plate- 
maker, making 7in. trade plates, can produce 
80-120 dozen per day, or 150 per hour. Cup- 
makers may make as many as 200 dozen per 
day, or 300 per hour. 

Recent progress in the technique of glazed 
tiles manufacture suggests that the making 
processes in tableware production may 
eventually be revolutionised. Glazed tiles 
are simple in form and require very little 
handling. They are now made by the dust- 
pressing process, which, with suitable, modi- 
fications, might. well be found practicable 
for the production of ordinary earthenware 


finely divided powder, which is subjected to 
great pressure (as much as 12 tons to a 
6in. by 6in. tile) between the steel dies of 
tile presses. This method of moulding 
utilises pressure to cause adequate inter- 
locking of the dust grains, for the clay has 
no adhesive quality other than the colloidal 
properties of a small quantity of water. The 
clay must contain sufficient flux to bind the 
particles together when heated in the kiln. 
Except in the manufacturing of special 
shapes, the pressing operation is performed 
at room temperature. For intricate designs, 
the dies may be steam-heated. It should 
be noted that the moisture content (8-10 per 
cent.) is usually added by spray to dust which 
has been dried thoroughly. It has not been 
found practicable to reduce the humidity of 
ground clay to the required figure by drying 
processes. 

Girls operate the pressing machines, sweep- 
ing the dust into the boxes and manipulating 
the weighted top die with dexterity. A good 
presser is able to produce 250-300 dozen tiles 
per day. Formerly belt-driven presses were 
common, 6 H.P. being necessary to drive 
four machines. There is a considerable 
saving of power, and stoppages are minimised 
through the more recent employment of 
independent 1 H.P. motors. So far, the 
successful production of tablewares by dust 
pressing has defied the efforts of the ceramic 
engineer. The principal difficulties are the 
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friable nature (before firing) of the pressed 
wares, causing spoilage in subsequent handl- 
ing and the low tensile strength of the fired 
product in view of the necessary thinness of 
tableware. ; 

Perhaps the most interesting of all recent 
developments in potting is concerned with 
firing. ~The North Staffordshire region has 
persisted in its choice of the intermittent 
coal-fired oven long after the economies of 
the continuous tunnel oven have been 
demonstrated on the Continent and in the 
United States. This is, in part, due to the 
excellent fuelling facilities which the Potteries 
district enjoys, by reason of its situation on 
the North Staffordshire coalfield. Coals of 
particularly suitable type, of long-flame 
quality and high calorific value, are available. 
Within the last decade, however, the instal- 
lation of tunnel ovens has been widespread. 
Typical of the recent trend is the new 
Wedgwood factory at Barlaston, where the 
firing of both biscuit and glost ware is elec- 
trical. The kiln is a two-way tunnel through 
which rail trucks move at regulated speed. 








held up, but circumvents the obstacle, flowing 


and china. The clay body is reduced to a 


In the firing zone a temperature of 1200 deg. 
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Cent. is attained. It is significant that this 
kiln is the first electrical installation in 
Britain to fire at this temperature. The 
tunnel is provided with special roofing to 
facilitate the extraction and replacement of 
failing heating elements and the jambing of 
trolley cars can be corrected from a passage 
which runs beneath the tunnel. 

One of the chief problems of the electric 
kiln engineer concerns the construction and 
arrangement of efficient heating elements. 
The difficulty of obtaining resistors of an 
economic durability held up the progress of 
electrical firing in its early days. It may be 
said, however, that for most temperatures, 
satisfactory elements are now available. For 
temperatures up to 1200 deg. Cent. the nickel- 
chrome alloy, nichrome, and the iron- 
aluminium alloy, kanthol, have been proved 
effective element metals. In furnaces operat- 
ing at higher temperatures, composite re- 
sistors, known as Globar or Silit resistors, 
and containing carborundum and fire-clay, 
are used, Arrangement of these elements in 
the furnace depends on the design of the 
furnace. The Globar or Silit resistors take 
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the form of rods stretching across the interior 
surface ; nichrome is usually in the form of 
strips or coils set in channels in refractory 
walls, 

When it is recalled that the tunnel oven 
may require a linear accommodation of 
100 yards (the Wedgwood oven is 273ft. 
long), that tunnel equipment is expensive, 
and that the small firm is typical in the 
pottery industry, it will be realised that many 
manufacturers are compelled to continue 
firing by the relatively inefficient inter- 
mittent ovens. The waste inherent in the 
intermittent ovens is revealed by the 
generalised figures of its heat balance :— 
Heat in ware, 2 per cent.; heat in saggars, 
10 per cent.; waste gases, 52 per cent.; heat 
lost in brickwork and by radiation, 36 per 
cent. In addition, the necessity of allowing 
the oven to cool before restacking increases 
the duration of the cycle of operations, 
Tunnel ovens are continuous, and must be 
kept fully charged with ware. Where trade 
is sporadic the tunnel oven is more of a 
liability than an asset. 

Town gas has been favoured by most 
potters as the ideal fuel for tunnel firing, by 
reason of its unvarying combustion qualities, 
by the reliability of its heating appliances, 
and by its relative cheapness per thermal 
unit, Producer gas has not been so success- 
ful.: The high initial cost of plant, the need 


for an alternative supply in case of break- 
down, the disposal of waste products, the 
deleterious accumulation of tar and ash in 
feeder pipes and the instability of the com- 
bustion qualities of the gas, have caused 
most manufacturers to rely on mains 
supply, On the other hand, there are con- 
spicuous examples of the successful utilisa- 
tion of producer gas. One factory, consum- 


ing 9 million eubic feet of gas per week in 
its two large tunnel ovens, has solved the 
problem of tar removal by electro-static pre- 
cipitation, Its gas is clean and dry, and large 
quantities of tar are recovered and marketed. 








South Africa’s War Effort 


(By Our South African Correspondent) 


Two years of war activity have driven South 
Africa’s industrial advancement far ahead of the 
position it would have reached under normal 
peacetime conditions. The country is now able 
to supply not only its own Army with all it 
needs, but it is able to ship to the Allied Armies 
in the North and Middle East great quantities 
and varieties of manufactures and spares. 

When South Africa faced the urgent need for 
reorganising her industries to achieve the 
greatest possible output in the shortest time 
when war broke out, it was common knowledge 
that the military supplies cupboard was bare. 
There were no reserve stocks of uniforms or 
equipment nor, indeed, any prepared plan for 
obtaining them. In the munitions and arma- 
ment field a little work had been done in the 
production of field mortars, one experimental 
howitzer had been constructed and there was a 
plant—that of the Royal Mint on the Rand— 
eapable of producing 10,000,000 rounds of 
0-303 rifle ammunition per annum. To-day a 
large mechanised army has been placed in the 
field and supplied through a fast and vigorous 
campaign. South African made guns are flowing 
off a production line which was not even on 
paper about fifteen months ago. Tens of 
thousands of bombs have been produced and 
shells, grenades and many other types of 
munitions. 

The South African boot and shoe industry 
was speedily called upon, for the Army had to be 
quickly shod. Actually the capacity of the 
industry in machines and operatives was far 
in excess of the Army’s demands, but it con- 
sisted of separate units, which knew little of 
co-operative effort. When particulars of these 
requirements were furnished the Army boot 
specification was drawn up and a South African 
type evolved, and very soorr the factories were 
delivering the goods by the thousand, They 
caught up with the demand, then exceeded it, 
and finally were able to accept large orders for 
other units of the Allied Armies. At present 
they are engaged on orders for hundreds of 
thousands of pairs. The total annual production 
of all kinds of footwear in South Africa is now 
between 7,000,000 and 8,000,000 pairs. 

Blankets were another urgent need of the 
growing Army. South African wool went into 
the looms and the flow began. A high standard 
is demanded, and South Africa has reaped the 
benefit of its early war production experience 
by being called on to fill large orders for the 
Middle East. The call for uniforms for the tens 
of thousands of men who joined up gave the 
clothing industry also a chance to demonstrate 
its ability to drop speedily into mass production, 
not of one type of military dress only, but of a 
surprisingly large variety. South Africa has 
no mills from which to draw stocks of cloth, 
but already one for the manufacturing of khaki 
drill has been set up and may lead the way along 
a new avenue of industrial development. Young 
and as yet small industries in an associated 
field have also been given a chance. Canvas and 
webbing are now woven in great quantities, and 
leather goods, which previously were all 
imported, are now coming from South African 
benches. 

CANNED Foop FOR THE TROOPS 


Even in the days before the war the South 





African food canning industry, fairly well 


established and organised, was well on the up. 
grade, and the war immensely stimulated the 
demand, increasing the call for existing lines 
as well as encouraging the development of new 
types. Among new products not previously 
canned in the Union on a commercial scale js 
the important Army meat and vegetable ration, 
Certain canneries in the Union are specialising 
in this production, which consists of meat, 
peas, carrots, beans and onions, all in one can, 
Other canneries are specialising in the pro. 
duction of mixed vegetables, and the result 
compares favourably with anything produced 
in the world to-day. A tin of mixed vegetables 
may contain potatoes, carrots, peas and beans, 
with turnips, onions and celery used as flavour. 
ing. Sweet corn is also being canned on the 
Rand in considerable quantities. Sausages, too, 
are being canned for the Defence Force in 
quantities which before the war would have 
seemed enormous. Even dried fruits are now 
being put up in cans, the chief lines being 
prunes, raisins and apricots. The canning of 
butter and wholesome pasteurised cheese for 
the troops is also being undertaken with great 
success by various creameries in the Free 
State, Natal, East Griqualand and the Cape 
Province. Alongside this important develop. 
ment, large quantities of fruit and jam—plum, 
peach, fig, apricot, pineapple, and gooseberry 
are being canned, not only for home consump. 
tion, but also for South African troops and for 
export to the United Kingdom. 

Full utilisation of the food resources of the 
sea have never previously been attempted by 
the Union, but now the resources of the fish 
canning industry in the Union have been 
drawn upon very heavily to supply defence 
requirements. Each small tin—whether its 
contents be fish paste, balls, cakes or flakes, or 
fried fish in mustard sauce—represents an 
esaily transported, always safe and appetising 
quantity of food which adds both nutrition 
value and palate appeal to the ordinary rations 
issue. 

The Department of Defence has also decided 
that canned snoek, canned pilchards and canned 
mackerel will be admirable for the Union 
troops. This will be the first attempt to can 
any of these fish on a large scale. Before the 
war large quantities of crayfish were canned and 
exported mainly to France, but France collapsed 
and now Great Britain is buying virtually the 
whole of the South African crayfish pack. 


ENGINEERING RESOURCES 


But it may confidently be said that in the 
engineering field South Africa has received the 
greatest benefit from the war. South Africa 
has one major asset, the value of which cannot 
be overstated—its established steel works. 
When the Great War was waged twenty-five 
years ago they did not exist ; to-day they are 
producing over 400,000 tons of steel annually, 
and are still being expanded. Without them 
South Africa’s munitions and armaments pro- 
duction would have been a mere trickle. With 
the steel available it was possible to take 
advantage of the existing engineering resources 
of the country. These were not, however, pro- 
duction resources in the true sense, in as much as 
they consisted of the repair and maintenance 
shops of the railways and municipalities and 
the engineering shops which have grown up 
around the mining industry, as well, of course, 
as the marine engineering shops at the coastal 
towns. The latter, however, are playing a very 
important part in their own sphere and have 
been too busy on the repairing of damaged 
ships to enter into the munitions and arma- 
ments programme. Moreover, war conditions 
demanded deliveries in vast quantities, and the 
immediate problem was to adapt the existing 
plants to the new needs of mass production. 

In this respect the difficulties went deep 
indeed, but first showed themselves in the lack 
of machine tools and skilled workers, The 
former position is improving as the result of 
importations, and also by reason of ingenious 
adaptations of machines and even the manu- 
facture in considerable quantities of single- 
purpose lathes in this country. The lack of 
skilled men, however, is still very much felt and 





has been complicated by the need for skilled 
artisans in the Technical Services and the Air 
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Force. Nevertheless, the engineering industry 
has forged ahead and production has increased 
to @ tempo which would have been thought 
impossible two years ago. 


GuN PRODUCTION 

There are many specialised developments 
aimed essentially at ‘war production, but these 
nevertheless will have a far more lasting benefit 
than merely meeting a transitory demand. One 
is gun production. This has called not only for 
an elaborate equipment of machinery, but for 
special steels, for highly skilled precision work 
and the building up of a central assembly 
factory. The steel works met the call for the 
new steel and after research built a heat treat- 
ment plant—ovens, quenching pits, &c.—and 
had it in operation in six weeks. The pro- 
duction of the component parts of the gun has 
been spread out over a large number of work- 
shops, and thus the experience gained is not 
confined to any one branch of the industry nor 
to any one centre. Wherever suitable workshops 
existed or could be built up from machines 
already available, there the work has been sent. 
The components flow to one central ordnance 
factory, where the major work on the barrels is 
done. There the assembly takes place, and 
there, too, are manufactured the sights for the 
guns. On the “ repetition tasks ’’ women are 
proving excellent workers and a large staff of 
skilled machinists is benefiting from intensive 
training and experience in the work. 


SHELL PRODUCTION 


Shell manufacture demands mass production. 
At first plant could not be imported from over- 
seas, except at great expense of time, and so it 
was decided to build it in South Africa. Bigger 
castings than had ever been made in the country 
were successfully turned out and on the 
scheduled day the plant went into action. Its 
output has steadily risen and a ‘“ bottle neck ” 
in finishing the shell bodies has been overcome 
by the production in the country of large 
quantities of single-purpose lathes, most of 
which are operated by women. 


ARMOURED CARS AND VEHICLES 


One of the greatest achievements has been 
the mass production of armoured cars and 
vehicles for the mechanised army. The motor- 
car industry, which has its headquarters at 
Port Elizabeth, is now ranked as the Union’s 
most important industry. Certainly its most 
outstanding achievement, in co-operation with 
the country’s leading engineers and _ tech- 
nicians, has been the production of great quan- 
tities of armoured cars. The only imported 
‘parts of the cars are the chassis and engine. 
The framing, plating, turret building and final 
equipping of the car is entirely from South 
African resources, and a first-class job has 
resulted, one which has earned the praise of the 
Imperiai Army commanders in the East African 


campaign. 
MECHANISING THE ARMIES 


But a far more extensive production pro- 
gramme was called for in the mechanisation of 
the Army. No fewer than sixty-five types of 
vehicles are demanded, some in relatively small 
numbers, but others in great quantity. Once 
again the work was spread over the workshops 
of the country, and on the chassis that came 
from overseas were built a great variety of 
bodies—-for troop carriers, mobile workshops, 
staff cars, light aid vans, radio vans, ambu- 
lances, oil tanks to supply other vehicles with 
petrol and oils, large trucks for the engineers, 
road construction trucks, scores of specially 
fitted ambulances, special trucks to carry 
artillery units and ammunition, besides other 
models used to carry out the various duties a 
modern army is called on to perform. Provision 
has been made for every conceivable con- 
tingency in motor transport. 

One of the “ high lights ’’ of munitions pro- 
duction in South Africa is the manufacture of 
howitzer guns. On February 16th, 1941, the 
first battery of howitzer guns to be manu- 
factured in South Africa was officially handed 
over to the Defence Department. Every com- 
ponent of the guns had been produced in South 
Africa, including the sights. Yet on June Ist, 


1940, there was not a machine tool in the 
Central Ordnance Factory, where these guns 
are now being turned out on mass production 
lines. It has heen stated that this is probably 
the first time in history that the mass production 
stage of a new gun has been reached in nine 
months. Again heavy firing power combined 
with portability render field mortars a type of 
artillery specially suitable for African con- 
ditions and these weapons are being produced in 
great quantities. Very special problems were 
presented in the design and manufacture of the 
sights, both on account of the fine limits of 
accuracy required and of the large numbers of 
small and intricate components. Nevertheless, 
a Transvaal concern, specialising in high- 
precision work is producing sights which, it is 
believed, contain various improvements not 
yet adopted by munitions factories overseas. 
So good is the job that the British Government 
has placed with South Africa a large order for 
these sights. South African firms are manu- 
facturing field mortar bombs by processes which 
they have evolved themselves with no advice 
from overseas experts and with no details of 
the processes used in British or American fac- 
tories to guide them. Almost from the very 
beginning of the war the production of heavy 
aircraft bombs has been in full swing. 

From the long list of articles now being made 
for use on the war fronts may be mentioned at 
random hand grenades, Bellmgn hangars, port- 
able bridges, gun aiming posts, air raid sirens, 
steam-heated cooking troughs and water 
carriers. 


SHapow FAcToRIES 


To appreciate the extent to which the Union’s 
engineering industry as a whole is collaborating 
in the production of munitions it has to be 
realised that such articles as howitzers or 
armoured cars or to a lesser extent bombs, 
shells and depth charges contain many com- 
ponents and these are produced in “ shadow 
factories *’ throughout the country. For 
example, the number of workshops which have 
collaborated in the production of the bombs 
dropped by airmen on Tripoli and Benghazi is 
considerable. Other firms have co-operated by 
manufacturing jigs, tools, gauges or machines 
for munitions production. Thus one Rand 
concern has built, inter alia, a bullet piercing 
and a bullet assembly machine, while another 
has made a number of lathes and is producing 
machines of various types for foundry work. 
A firm of specialists has designed and made 
special machines to produce small springs and 
spring washers, required in large quantities by 
the Director-General of War Supplies. 

All the switchgear for the shell plant was 
made in South Africa from imported com- 
ponents, while several of the transformers were 
also locally manufactured. Among other 
products of electrical engineering workshops are 
spot welders, arc welders, D.C. generators, 
induction motors, and oil-cooled metal-clad 
reactors for arc furnace control. 

In conclusion, it may be asserted confidently 
that the biggest factor in enabling the secondary 
industries in South Africa to expand rapidly 
and meet the heavy dmands, not only to increase 
production, but to cope successfully with the 
calls for entirely new manufactures has been 
the efficient generation and the economical 
distribution and utilisation of electric power. 








American Engineering News 





Training in American Factories 

With the great increase in the demand 
for men in manufacturing industries on account 
of the vast programme for national defence 
production, and the great decrease in the 
number of men available, due to the draft for 
military service, these industries in the United 
States are faced with a serious situation. A 
recent report of the Westinghouse Electric and 
Manufacturing Company shows that since the 
summer of 1940 it has added 20,000 new 
employees to its forces, and has now a total of 








approximately 71,000. In one day the applic- 








ants for employment may number 500 to 600. 
When production began to increase with the 
defence programme, former employees were 
recalled, skilled men were employed wherever 
found, and enrolment was increased in the 
apprenticeship and short-term training courses 
in the company’s various works. By the summer 
of 1940 enrolment in the three-year and four- 
year apprenticeship courses was more than 
doubled, in order to provide machinists, tool 
makers, patternmakers, and die makers. At 
one of the largest works, enrolment in the two- 
year shop courses was trebled, training high- 
school graduates as operators of one or two 
types of machine tools, and also as sheet metal 
workers, assemblers and apparatus wiremen. 
At another plant 1000 young men were put 
into a ten-month course in machine operation. 
They spend some hours a week under trained 
instructors, and about thirty-six hours in pro- 
ducing motor bearings and frames under the 
guidance of experienced craftsmen. Another 
source of supply is the advancing of men 
handling simple automatic machine operations 
to the operating of more complex machines. 
To meet a serious shortage in the drawing-office 
force, some of the best youths in high-school 
mechanical drawing classes are taken and 
trained as junior draughtsmen. The 20,000 
new employees include 3000 women, bringing 
the total to 12,500, nearly 9000 of whom are 
production workers. 


American Steel and Coal Situstion 


With declining consumption of coal in 
relation to the tonnage production of both pig 
iron and steel, due to improved methods of 
manufacture, the coal industry of the United 
States is being warned to undertake a definite 
study as to improvements in coal production 
and developments in new uses of coal. Thus 
the amount of coke consumed per long ton of 
pig iron declined from 2375lb. in 1918 to 
2017 Ib. in 1938. And one steel works that 
used 1260Ib. of gas coal per ton of ingots 
reduced it to 137 lb. in 1939. With producer 
gas, the open-hearth furnaces were the largest 
consumers of this coal, and its replacement with 
fuel oil was a large feature in the decreased 
demand. Again, there is increased use of scrap 
metal in steel production, and this material is 
fed to open-hearth furnaces heated by fuel oil 
or gas. This means a decrease in iron ore and 
@ corresponding decrease in coke for the blast- 
furnace. The coal industry is said to have been 
lacking in initiative as to means of combating 
this condition, and to have given its main 
attention to producing coal that will make a 
coke satisfactory for blast-furnace use. On the 
other hand, some steel works have developed 
special uses for coal. First, pulverised coal 
with blast-furnace gas for boilers; secondly, 
pulverised coal for open-hearth furnaces ; 
thirdly, smelting iron ore with coke breeze ; 
and fourthly, direct reduction of magnetic iron 
ore with activated carbon. Steel works with 
blast-furnaces and coke ovens have a supply of 
gas at hand, the oven gas serving to enrich the 
furnace gas. There are possibilities in the gas 
producer working on solid fuel, and in the 
so-called colloidal fuel of pulverised coal mixed 
with oil. It may be many years before such 
developments reach the practical or com- 
mercial stage, but should there come a shortage 
in the supply of petroleum and natural gas, 
as has often been predicted, there would be a 
great impetus to the development of coal 
utilisation. 








CLAD-STEEL PRESSURE VESSELS.—The Boiler 
Code Committee of the American Society of Mech- 
anical Engineers has approved integral-bonded 
alloy steel lined plate for use in the construction of 
fusion-welded unfired pressure vessels, The ruling 
covers permission for the use as liner materials of 
nine of the standard corrosion-resisting chromium 
and nickel-chromium steels. Simultaneously, the 


Committee has removed certain restrictions hitherto 
ruling and the effect of the modifications is to give 
pmanufacturers of pressure vessels wider discretion 
in selecting types of cladding best suited for use in 
contact with specific corrosives, and a larger choice 
of backing materials to meet design strength 





requirements. 
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STEAM LOCOMOTIVE BALANCING 


THE extraordinary complexity of the 
reasons for, and effects of, locomotive 
balancing were scarcely realised before the 
investigations made by the Bridge Stress 
Committee thirteen to fifteen years ago. 
Indeed, since the general principles on which 
balancing should be accomplished were 
enunciated by Le Chatelier and D. K. Clark 





in the period 1849-55 until the Committee’s 
report of 1928, the only contribution of any 
merit to balancing practice was W. E. 
Dalby’s graphic solution. For the six-wheel 
engines of his day, D. K. Clark recommended 
that two-thirds of the reciprocating weights 
should be balanced by revolving counter- 
weights in the wheels, and without any 
thought as to what this figure actually 
represented succeeding generations of engi- 
neers used it until the report of the Bridge 
Stress Committee thoroughly analysed all 
the vertical forces, and even now it is found 
in certain designs of large size. Yet, in 
general, the large moment of inertia of 
modern locomotives makes unnecessary the 
balancing of anything like such a large pro- 
portion of the reciprocating weights. An 
almost subconscious realisation that good 
balance was linked up with engine size was 
shown by the Master Mechanics’ Association 
in the U:S.A., which from the late years of 
last century has (with its successor, the 
Mechanical Division of the A.A.R.) recom- 


55] mended that the proportion of weight to be 


balanced should be limited to a specific 
fraction of the total engine weight. With the 
increasing size of locomotives, limitation of 
the hammer blow became urgent in order to 
keep rail stresses and bridge impact values 
within bounds, and as a result a practice 
grew up, particularly on the Continent, of 
fixing the maximum hammer blow at a given 
speed in terms of the static weight on the 
wheels, and from that point working back- 
wards to decide what fraction of the recipro- 
cating weights had to be balanced. With 
large engines this usually meant 15 to 40 per 
cent. of reciprocating balance, a range which 
was quite common in Europe, and in Japan, 
ten years ago. The Bridge Stress Com- 
mittee’s report was invaluable for the way in 
which it drew attention to the existence of 
hammer blow per wheel, per axle, and per 
locomotive, and to the reason why loco- 
motives which were good performers in one 
respect were often bad in another. British 
balancing improved out of all knowledge 
after 1928, and the majority of express 
engines designed since that date have. hammer 
blows a good deal less than the Committee’s 
recommendations of 5 tons per axle (or 25 per 
cent. of the axle load) and 124 tons per loco- 
motive as the maxima at 5r.p.s. 

The next step was to try and eliminate 
hammer blow by leaving the reciprocating 
parts quite unbalanced, and it is to the 
feasibility of this method that the Colam- 
Watson and Cox papers, abstracted else- 
where in this issue, are directed. They pro- 
vide a fruitful field for discussion, for the 
principal conclusion of the first paper is that 
elimination of hammer blow is perfectly 
practicable, whereas Mr. Cox considers that 
heavy two-cylinder engines do require a fair 
amount of reciprocating balance to reduce 
the longitudinal oscillations of the loco- 
motive. He agrees, however, that as three 
and four-cylinder locomotives are balanced 
as to longitudinal forces they do not require 
reciprocating balance, a contention which is 
supported as to the second part by the 
excellent riding of the ‘‘ Merchant Navy ” 
“ Pacifics”’ and one of the “Schools” 
440s on the Southern Railway. But the 
Indian experience on which Messrs. Colam 
and Watson base their recommendations was 
obtained with two-cylinder broad-gauge 





“ Pacific ” engines, a type which, according 
to Mr. Cox’s reasoning, ought to have 
reciprocating balance to the extent of at 
least 40 per cent. Probably the fact that the 
two opinions are opposite may be traced to 
the different speeds, for the service speeds in 
India rarely rise much above 60 m.p.h., 
whereas on the L.M.S.R. pre-war speeds of 
90 m.p.h. were common. Mr. Cox went to 
some pains to show how rapidly the effect of 
unbalanced forces rises with increasing speed, 
until a fluctuation of the order of 38 tons in 
the theoretical draw-bar pull during one 
revolution is attained at 90 m.p.h., with a 
4-6-0 engine, the effect of lack of balance 
far outweighing the variation in torque from 
the steam pressure. Although Messrs. Colam 
and Watson recognise this effect, it is possible 
that the draw-bar springs may have had quite 
different characteristics, and in the Indian 
example may have had enough damping 
capacity to absorb much of the theoretical 
effect of the fore-and-aft movement. 

One further complexity arising from 
modern operating speeds is that of wheel 
bounce. With any given overbalance it is 
easy to calculate the speed at which the 
wheels should lift from the rails due to 
centrifugal force and in one investigation we 
made this speed was found to be about 
88 m.p.h. for a 4-8-0 engine with 55in. wheels 
and 66 per cent. reciprocating balance. As a 
rule these lifting speeds are far above the 
operating rates for the particular engine, but 
in several instances lifting has occurred at 
speeds considerably lower than the calcu- 
lated value, and this appears to be due to 
forced vibrations in the wheel and axle 
assembly resulting from unbalanced forces, 
the bouncing up and down being due to this 
and not to resonance between engine and 
track. Mr. Cox referred to L.M.S.R. slow- 
motion photographic research which showed 
a lift of over 2in. at an equivalent speed of 
104 m.p.h. with an overbalance of two- 
thirds in a 4-6-0) engine. The bouncing is a 
function of the hammer blow and forms a 
final reason why the balancing of recipro- 
cating weights should be reduced as far as is 
possible consistent with a tolerable standard 
of riding as governed by oscillations arising 
from the driving mechanism. 


The Supercharging of Engines 


THE demands made on the aircraft 
designer steadily increase. One day it is for 
still greater range, on another for higher 
speed, and almost all the time for the highest 
possible height of operation. Although much 
can be done by improved materials of con- 
struction, much by sheer ingenuity of design, 
the supremely powerful factor is increase in 
the engine output at all heights to the 
greatest at which flight is possible. By 
making special efforts in refinements of 
design, including the use of two superchargers 
in series, an aeroplane was flown as high as 
54,000ft. in 1937 (in Britain), whilst another 
attained 56,000ft. a year later (in Italy). So 
far as published information goes no aircraft 
has flown any higher since. To add to the 
stature of flight becomes increasingly diffi- 
cult, every thousand feet costing sub- 
stantially more than the last. The reason for 
this is that oxygen is just as much engine 
fuel as is petrol, and that although the latter 
can be carried in containers to just wherever 
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one wants it, the oxygen has to be taken in 
from the surrounding atmosphere, however 
tenuous that mixture of gases may become. 
At 20,000ft. the air density has but one-half 
its sea level value, so that during the engine 
induction stroke only half the necessary 
oxygen would be drawn in. At 40,000 the 
proportion falls to a quarter of the ground 
level figure, at 60,000ft. to one-tenth, whilst 
by the time—if ever—80,000ft. is attained 
it becomes but one one-thirtieth. At the last 
great height an unsupercharged cylinder 
would lack no less than 97 per cent. of the 
oxygen it would have taken in at sea level. 

To meet this severe situation there are 
two equally obvious courses: one is to fit 
supercharging pumps despite the increase of 
weight, and the other is to make the cylinders 
much larger, also involving added weight. 
The relative merits of superchargers and over- 
sized cylinders were explored very carefully 
many years ago and the advantage was 
found to lie with the supercharger. The 
naturally aspirated over-sized cylinder needed 
to be so very large to deal with even moderate 
altitudes that its weight, if designed to 
operate at considerable heights, would be 
quite excessive. Hence the remedy uni- 
versally used is supercharging, commonly by 
geared pumps for the first stage and often by 
an exhaust turbine for the second. An 
exceedingly attractive feature of the second- 
named plan is that the greater the height the 
less the back pressure (the turbine exhausting 
straight into the atmosphere) and the greater 
the power output, which is precisely what is 
sought. There is, of course, a limit to the 
desirable degree of supercharging, for if 
more and more pumps be added the addi- 
tional weight must in the end overbalance 
any gain in altitude. Perhaps it is worth 
remembering also that if stratosphere flying 
becomes common passengers and crews will 
have to accustom themselves to a sort of 
personal supercharging, since human bodies 
need oxygen as well as engines and need the 
same special steps to attain it. The amount 
of extra air required in the cabin may be 
only a small fraction of that needed by the 
engines, but it calls for more attention in 
respect of quality, since oil mist is reputed 
to be a potent emetic. 

This means of creating an artificial atmo- 
sphere in the engine cylinder, whenever high 
flying is required, suggests at once the 
question of the desirability of its use even 
when operating at sea level, so making use of 
& super-atmosphere. Through some millions 
of years the animal body has accustomed 
itself to an atmospheric pressure of some 
15 Ib. per square inch, and it does not react 
at all favourably to any large variations from 
that value. But from the point of view of 
the internal combustion engine—if it be 
conceived as having one—there is no special 
virtue in an induction pressure of this 
particular amount, and it becomes a nice 
problem to decide just what atmospheric 
pressure would most facilitate the working 
of such engines. One result of such an 
investigation is seen in the practice of the 
‘ground boosting ”’ of aero-engines—as it 
is termed—to much above the ordinary 
atmospheric pressure. This is now common, 
although owing to the immense access of 
horsepower so attained the unavoidable 
heat losses rise to an embarrassing degree of 
intensity, and this limits the length of time 





for which such boosting can normally be 
permitted. It follows that any modern 
efficient supercharged aero-engine can develop 
at will, for short periods of time at least, 
power much above its rated value, whether 
operating at ground level or at fighting alti- 
tudes. Such special efforts could continue 
for longer periods, perhaps even indefinitely, 
if the cooling of the engine could be suitably 
intensified. How far progress on such lines 
may have already proved to be attainable 
in the war weapons of to-day is not disclosed, 
but one can be confident that the results of 
the current war effort will be found to have 
peacetime applications, and that the post- 
war internal combustion engine will benefit 
not a little from the determined work on 
engine supercharging during the war years. 
The story of the relationship of the world’s 
atmosphere to world history has yet to be 
written. All we need say here on this 
attractive subject is that, had the earth 
possessed but half its present atmosphere, 
the activity of engineers might soon have 
brought their engines up to full power, 
although they could not have overcome the 
consequent lowering of the lift of the wings 
of their aircraft with the striking conse- 
quence that the discovery of human flight 
would have been postponed for at least a 
hundred years—a delay which to some of us 








could have been easily borne. 
Literature 
Cofferdams. By Lazarus Waite and 


Epmunp ASTLEY Prentis. London: 
Oxford University Press (Humphrey Mil- 
ford). Price 30s. net. 


Tuis book is a monograph, based on the 
authors’ experience of six years as contractors 
for a number of dams and locks on the river 
Mississippi between St. Louis and St. Paul, 
each of which has involved the construction 
of at least three large cofferdams. The 
authors observe in their preface that the 
failures, difficulties, and narrow escapes, as 
well as the successes, have taught them 
much. The genesis of the book was not, 
however, in experience only, for the con- 
tractors’ engineers, to whom the designing 
was largely entrusted, obtained the co-opera- 
tion of the laboratories of three universities. 
The result is a work of distinct merit, which 
bridges the gap between the careful designing 
of important cofferdam works by consulting 
engineers and that large part of contractors’ 
cofferdam practice which is either somewhat 
wastefully efficient or marked by untoward 
incidents and more or less costly delays. 

The subject is introduced with a 43-page 
study of the hydrodynamics of cofferdams, 
beginning with the results of D’Arcy’s basic 
work on the mechanics of the flow of water 
through porous media in 1856, and pursuing 
the subject to the work of later investigators, 
which included studies of the behaviour of 
silts and sands under various conditions of 
flow and turbulence. The subject of flow and 
pressures under dams and sheets of piles is 
very usefully presented in the light of recent 
research, and its application to practice 
is clearly expressed. Of the next chapter, 
“Erosion in Streams,” it must suffice to 
observe that the photographs of models and 
their effects upon flow in model streams are 
of considerable interest. The third of the 
chapters, relating to theory and experiment, 





presents the subject of “‘ Lateral Earth Pres- 


sures.”’ A short chapter on “ Land Coffer- 
dams ”’ is followed by a 28-page presentment 
of practical considerations, relating to borings, 
types of cofferdam, stages in crossing a river, 
flood protection, erosion protection, and 
pumping. There follow ten examples of 
cofferdams, the design and construction being 
fully described in every case, with an account 
of how the work was carried out. The 
volume concludes with eleven views, eight of 
which depict cofferdam failures ; a schedule 
of wages and prices ; a glossary of terms used 
in the text; a 5-page bibliography, exclu- 
sively American ; and an adequate index. 

Engineering literature in the United States 
has for some years past been increasingly 
isolationist in character, but it is surprising 
to find that the authors did not discover any- 
thing worth notice in British publications 
relating to cofferdams or to recent research 
work within their field of inquiry. A study 
of the English literature relating to large 
works involving cofferdam construction might 
have saved them from many of their diffi- 
culties and failures. It can be accepted, how- 
ever, that the theory and data of which they 
have made use suffice for their purpose, and 
that their book is an adequate presentment 
of the subject. A large proportion of the 
249 illustrations consists of diagrams and 
drawings, the skilful use of which in elucidat- 
ing the text is a notable feature of the 
volume. 








Sixty Years Ago 


THE CHANNEL TUNNEL 


OncE again the Channel Tunnel scheme 
attracted our attention in a leading article in 
our issue of December 30th, 1881, and as on 
previous occasions our comments were of an 
adverse nature. At odd moments the daily 
Press would report that work on the scheme was 
progressing satisfactorily, but while there was 
no reason to doubt that some sort of tunnelling - 
operations were in progress near Dover and on 
the opposite coast of France, we could not dis- 
cover anything very definite about them 
beyond the fact that a company was being 
formed to make the tunnel. We criticised the 
construction of a Channel tunnel, first, on 
grounds of military security ; and secondly, on 
the score of finance. From the military point 
of view, we said, the tunnel would deprive us of 
the defence which the Channel had provided 
us with for centuries, and if it were constructed 
we would require to maintain a standing army 
on a Continental scale amounting, say, to at least 
half a million men and costing at least £50 
million a year. We estimated that by means of 
the tunnel France in the event of war could 
land an army of 50,000 men on our shores 
within twenty-four hours. That the tunnel 
could be flooded in time to prevent the landing 
was, we considered, doubtful. On the financial 
side we said that the smallest cost for con- 
structing a long railway tunnel was £30 per 
yard, the figure realised in connection with the 
Lydgate tunnel, 1332 yards long, on the London 
and North-Western Railway. It would, how- 
ever, not be safe to estimate the cost of con- 
structing the Channel Tunnel at less than £200 
per yard, so that the whole length of 22 miles 
would involve a capital expenditure of 
£7,744,000. At 4 per cent. the interest on that 
sum would require the provision of £310,000 
per year." Taking the working expenses at 
the same figure, we concluded that the tunnel 
would require to earn £28,181 per mile per 
annum, or seven times as much as the figure 
—£4000—considered an excellent result for 
ordinary tunnels. Until reasonable proof was 
forthcoming that the tunnel could earn such an 
income those who bought shares in the Channel 
Tunnel Company deserved, we said, to lose 
their money and they would get what they 
deserved. 
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Continental Divide Tunnel, U.S.A. 


Sane 


HE Colorado to Big Thompson project, 
of which the Continental Divide tunnel 
forms a part, is intended to provide for the 
diversion of surplus from the headwaters of 
the Colorado River on the western slope of 
the Continental Divide to lands on the 
eastern slope in North-Eastern Colorado, to 
supplement the present inadequate irrigation 
supply. Hydro-electric power will also be 
developed. 
The general plan provides for a storage 











EasT PORTAL 


reservoir with a capacity of 482,000 acre-feet, 
to be formed by the construction of a dam 
288ft. in height across the Colorado River ; 
the pumping of the water an average height 
of 130ft. into Shadow Mountain Lake; the 
diversion of 550 second-feet of water through 
the Continental Divide tunnel, 13-1 miles 
long, extending from the easterly end of 
Grand Lake through the Divide to a point on 
the watershed of the Big Thompson River 
near Estes Park ; the carriage of the water 
in the Big Thompson to various points where 
it will be utilised for power development and 
stored in reservoirs and finally distributed 
through existing irrigation systems to the 
lands in Northern Colorado ; and the con- 
struction of power plants and transmission 
lines. Although the diversion of water for 
irrigation is the principal purpose of the 
project, as much as 900,000,000 kWh of 


PORTAL AND BLOWER HOUSE 





electric energy per annum, it is estimated, 
will be obtainable. 

The lands to be irrigated consist of 615,000 
acres in North-Eastern Colorado. There are 
175,000 people living in the territory benefited 
by this project, who derive their livelihood 
either directly or indirectly from farming. 
The project differs from others in which the 
irrigation system from the main canals to 
the individual farm laterals must be con- 
structed, settlers brought in, buildings 
erected, and a vast amount of “ dead ’’ work 
done before the farms and irrigation systems 
are going concerns. For in this case the 
irrigation systems are built, the buildings are 
erected and the settlers are well established 
and producing crops on the land. All that is 
needed is the means of storing and convey- 
ing sufficient supplemental water to mature 
the crops and to ensure the farmers 











operation upon the completion of the Conti. 
nental Divide tunnel. 

The tunnel, 13-1 miles long, is the largest 
unit of the project and will divert water from 
the western to the eastern slope of the Con. 
tinental Divide. The section will be circular, 
9-75ft. in diameter inside the lining. When 
completed, the tunnel will be the longest in 
the United States to be driven from two 
headings. It will have a capacity of 550 
second-feet. The designed slope of 0-00155 
will result in a difference in elevation between 
the portals of 107ft. The principal items of 
work involved in the construction will be the 
excavation of approximately 370,000 cubic 
yards of materials and the placing of approxi- 
mately 113,000 cubic yards of concrete. 

The west tunnel portal at the inlet end will 
be connected with Grand Lake by a gate 
control structure constructed so that the 
water from Grand Lake will discharge into 
the tunnel inlet channel at a depth varying 
from 5ft. to 12ft. below the water surface to 
eliminate ice obstructions. 

The work of boring the tunnel will be done 
in sections, the length of which will depend 











TUNNEL GROUTING MACHINE 


against periodic and sometimes extended 
droughts. 

The construction charge for liquidation of 
the irrigation project costs is estimated at 
2 dollars an acre-foot for a forty-year period. 
At the present rate of progress the con- 
struction will take about five years to com- 
plete, depending upon the amount made 
available from year to year. The present 
plans outline a programme whereby the 
various features of the project, except power 
plants, will be complete and ready to go into 





on the type of rock encountered. As the 
contract for each unit of the tunnel is let, 
specifications for later sections are issued. 
On completion of each contract the contract- 
ing officer computes the total yardage 
excavated in all sections of the bore, except 
those supported by liner plates, and if the 
total yardage exceeds the total volume within 
the excavation pay lines for such sections a 
penalty of 15 dollars per cubic yard will be 
assessed. This penalty makes it necessary 
to use great care in drilling a round of holes 











DRILLING JUMBO FOR TUNNEL 
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to prevent overbreak. Considerable blocky 
ground has been encountered so far, making 
it necessary to use shorter rounds than would 
normally be drilled, if there was no penalty 
for overbreaking. In all types of ground a 
maximum number of holes is required along 
the rib line. On several occasions grouting 
has been necessary to cut off water fissures. 

Rocks thus far encountered have been 
various granites and schists, In several 
sections a hard igneous rock has also been 
encountered. From a detailed geological 
survey by Government engineers, together 
with reports of conditions actually met in 
driving the Moffat railway tunnel under the 
Continental Divide, about 25 miles due south 
of this one, it was originally estimated that 
there would be only 400ft. of bad ground and 
5200ft. of ground needing support. How- 
ever, estimates were based on 6900ft. of bad 
ground and 17,500ft. of ground needing 
support. Experience thus far indicates that 
even these revised estimates are likely to 
prove low. 

So far the work at the west portal has 
advanced 2150ft., the last 200ft. through 
very unstable ground with considerable 
water. Trouble has been experienced in 
holding this rock, even with 6in. steel rib 
supports set on 12in. centres, and held in 
place with 6in. steel struts across the bottom. 
On the east side geologists anticipate that 
similar ground conditions will be met 
12,000ft. to 14,000ft. from the east portal. 

In Glacier basin, near the east portal, 
2 miles of the tunnel are covered by a thick 
mantle of glacial drift. The ground surface 
is from 450ft. to 550ft. above the tunnel 
level, but in order to be certain that the drift 
did not extend down to the tunnel level a 
seismic refraction survey was made with 
stations every 500ft. Later, to check results, 
three test holes were put down along the line 
in this section. Two other drill holes were 
sunk at a point on the tunnel line approxi- 
mately 3 miles from the east portal to test 
for some fractured ground. A study of the 
seismic and drill hole data indicates a bed- 
rock profile, with at least 225ft. of rock above 
tunnel gradient. 

Excavation of the first 8000ft. of the 
tunnel from the east portal was completed 
early this year after 73-5 per cent. of the time 
had elapsed for completion of the contract. 
Prior to the completion of this contract bids 
were opened for excavation of an additional 
length of 7000ft. and concrete invert of 
14,639ft. From June this year the work 
was begun and has advanced at an average 
rate of 50-8ft. per twenty-four-hour day, 
with 41-8 per cent. of the work completed 
and 21-1 per cent. of the excavation time 
haying elapsed. 

The plans were prepared in the office of 
the Chief Engineer, Bureau of Reclamation, 
Colorado. 

Accompanying engravings show the east 
portal of the tunnel soon after operations 
had been begun and some months later, 
when a 220ft. extension had been constructed 
and a blower-house erected. Another engrav- 
ing illustrates a drilling jumbo. It has two 
air hammers mounted in front with two more 
ready to mount on top. Platforms on each 
side can be lifted into the horizontal position 
to afford working room for the men, A 
grouting machine is also illustrated. Grout 
ingredients are placed in a cylindrical mixing 
tank at the rear of the machine and after 
mixing are dumped into an auxiliary tank, 
whence they are pumped to the area to be 
grouted. 








THE GREAT WESTERN RaILWay announces that 


Locomotive Balancing* 


INVESTIGATIONS begun in India after the 
Indian Bridge Committee had published a 
study of American track-stress experiments 
showed considerable divergence in the over- 
balance and underbalance of locomotive wheels. 
The worst underbalanced metre-gauge example, 
of —15 per cent., was found in 4-6-0 express 
locomotives of the Madras and Southern 
Mahratta Railway, which had given eminently 
satisfactory service for many years. Actually, 
the —15 per cent, was not the fault of the 
designers or builders. Another discovery was 
that in every one of a large number of metre- 
gauge locomotives examined, the counterweight 
on the main driving wheels was inadequate to 
balance the rotating masses on that wheel. The 
result was a heavy hammer blow under the 
crank pin; usually hammer blow is on the 
opposite side of the wheel. Similar investiga- 
tions on broad-gauge locomotives revealed 
overbalances ranging from 80 to 13 per cent., 
but, at that time, no underbalances. 

In 1930 one of the authors published an 
argument that if U denoted the unbalanced 
proportion of the reciprocating parts R, M 
denoted the mass of the engine without tender 
and L denoted its length, the effect of the 
unbalanced proportion of R in causing oscillat- 
ing variations in draw-bar pull was proportional 
to UR/M, and the effect tending to produce 
nosing was roughly proportional to UR/ML? 
in locomotives of similar type and gauge. In 
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both cases the effect was proportional to UR/M. 
It was shown that as the weight of locomotives 
increased, the ratio R/M decreased rapidly and 
steadily. This being so, U could be increased 
without the effects being any worse than they 
had been in the past. Yet the fact was that, 
owing largely to the state of affairs revealed by 
the British Bridge Stress Committee, designers 
were paying more attention to balancing and U 
was decreasing instead of increasing. 

On the M.S.M.R. in 1932 two “YC” class 
heavy metre-gauge 4-6-2 locomotives were 
rebalanced, taking into account 20 per cent. of 
the reciprocating parts. Trials were also made 
with ‘“‘ W ” class broad-gauge locomotives with 
no reciprocating parts balanced. In June, 
1935, the C.M.E. of the railway reported that 
““W ” class engine “‘ No. 776,” which had been 
rebalanced for 20 per cent. reciprocating parts, 
had run 40,000 miles, and that wear on axle- 
boxes and side rod bushes was perfectly normal. 
““W ” class engine “ No. 773,”’ which had been 
rebalanced with no reciprocating parts balanced, 
had been running for four months and was 
reported to ride perfectly satisfactorily. This 
type of locomotive came to be known as the 
“ RO ” type, and in this paper “‘ RO ” indicates 
an engine with no reciprocating parts balanced. 
By that time sufficient data were at hand to 
enable the C.M.E. to conclude that there was 
no apparent reason why the proportion of 
reciprocating parts balanced should not be 
reduced to a maximum of 20 per cent. There 
were also indications that it might be possible to 
cut out all reciprocating balance. 





* Abstracts from two papers presented to a joint 
ting of the Institution of Civil Engineers and Insti- 
tution of Mechanical Engineers, held on December 16th. 
The first, entitled ‘‘Hammer Blow in Locomotives: 
Can it be Abclished Altogether ? * was prepared by Sir 
Harold Colam and Major J. D. Watson, of the Madras 
and Southern Mahratta Railway; the second, 








Mr. F, Weller has been appointed assistant to the 
general manager for special duties, 








Fic. 1—Balancing Calculations, dft.5 





In 1938 the Bhita disaster on the East Indian 
Railway focused attention on the “XB” 
“ Pacific’ engine, and the M.S.M.R., which 
owned many of these engines, made trials with 
them. Of the twenty-one engines tested, five 
were “RO” engines. Five “XB” engines 
were selected which had run as nearly as 
possible the same mileages as the ‘‘ XB/RO” 
engines. In the course of twenty-one runs 
three cases of severe oscillation did occur, but 
in no case was an “ RO” engine involved. It 
may be added that those three engines had done 
between 80,000 and 110,000 miles, whilst no 
“RO ” engine had done more than 69,000 miles 
since the last heavy repair. In April, 1939, a 
further series of tests was made on “ YC” 
metre-gauge locomotives, three of which were 
of the ‘‘ RO” type. In this series of tests the 
sideways oscillation in the case of the “RO” 
locomotive was distinctly less than that recorded 
for the normally balanced locomotives. 

When, in 1935, ““XB” locomotive “ No. 
202,” which had been rebalanced for no 
reciprocating parts, had completed 65,000 
miles on ordinary passenger train service, it 
came into the shops for light r8pairs. The riding 
of this locomotive was reported to differ in no 
noticeable manner from other “ XBs” with 
orthodox balancing, and no defects had deve- 
loped. The C.M.E. reported that, as regards the 
condition of the side rod bushes and draw gear, 
there was no difference in the wear beyond those 
variations met with in ordinary practice and 
that, if anything, the condition of the axle- 
boxes of ‘ No. 202” was slightly better than 
was normally found. As a result of this report 
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Gin. Gauge-“« XB/1”’ Class Locomotive 

it was decided to rebalance six more “XB” 
engines and six more “‘ W ”’ engines, eliminating 
all overbalance. 

A common criticism of the policy of balancing 
locomotives without overbalance is that the 
wear in the horn cheeks and axle-boxes will be 
excessive. Deductions from an indicator dia- 
gram from an “XB” locomotive taken at 
a speed of 70 m.p.h. with 15 per cent. cut-off 
showed that the resultant of the forces at the 
crank pin could be resolved into a horizontal 
force which must be resisted by the axle-boxes 
and horn cheeks ; a vertical force which, added 
to the static wheel load, constituted the 
dynamic vertical force on the rails; and the 
torque causing the driving wheels to rotate. 
These forces and the torque were computed 
and plotted for both “RO” and ordinary 
engines, and the horizontal force on the horn 
cheeks, instead of being excessive, was shown 
actually to be smaller and more even for an 
“RO” engine than for an ordinary engine. 
The vertical force on the rails for an “RO” 
engine is practically constant, the slight 
divergence from the straight line being due to 
steam effect. The torque for an ‘‘ RO ” engine 
is considerably less variable than for the ordinary 
type. The calculations made and the actual 
experience with “‘ RO” engines should, in the 
authors’ opinion, dispose finally of the con- 
tention that without overbalance there is bound 
to be excessive wear. On the metre-gauge 
section of the M.S.M.R. considerable progress 
had been made in rebalancing locomotives, and 
in 1936 a large number of different types were 
rebalanced for no reciprocating parts. 

The Indian Bridge Standards Committee 
stated in 1937, as a result of M.S.M.R. expe- 
rience, that it realised that if hammer blow 
in locomotives could be eliminated, and also 
if rail joints on bridges were eliminated by 





“ Bal of L tive Reciprocating Parts,’ was 
prepared by Mr, E. 8, Cox, of the T. M.S.R. 








welding lengths of rails together, expansion 
joints being provided over piers where neces- 
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sary, two of the main causes of impact on bridges 
would disappear and there would be a good case 
for revision of the impact formula to take cogni- 
sance of these special conditions. Experi- 
ments asked for by the Committee were carried 
out in 1938, with a special test train consisting 
of an “ XB/RO” locomotive coupled by an 
empty bogie passenger coach to a normally 
balanced ‘“‘ XB ” locomotive, except for a bridge 
of 131ft. span, where two bogie coaches were 
used. As the two engines were coupled, the 
variation of speed was eliminated and the 
resulting impacts were more readily com- 
parable. In the broad-gauge tests undertaken, 
only “XB” class engines were used. The 
normal ‘‘ XB/I” locomotive is balanced for 
66 per cent. reciprocating parts distributed 
equally between the leading, driving and trailing 
coupled wheels. 

As wide a range of bridge spans as possible 
was used, viz., from 12ft. to 131ft., taking into 
consideration that it was feasible to use only the 
north-west line of the M.S.M.R., where the 
‘* XBs”’ are in regular service, and sufficient 
time is available between trains to carry out 
tests. Deflections and stresses were first 
measured at the crawl, while the train was 
backing at about 3 m.p.h., and again as nearly 
as possible at 60 m.p.h., at which speed several 
runs were made. In the case of the 131ft. span 
lower speeds were also run to try to obtain 
resonance, which was calculated to be at 
3-77 r.p.s., corresponding to 49 m.p.h. Table I 
summarises the results on spans of different 


TaBLE I.—Summary of Results of Bridge Tests, M.S.M.R 
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results. 
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12ft. Span : 
Maximum recoried impact’ 
Average -naximum impact 
Calculated maximum im- 
pact . 
15ft. 9in. Span : 
Maximum recorded impact . 30-0 | 
Average maximum impact 17 
Calculated maximum im- 
pact soe tee wes 
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20-0 


20-0 | 


54-5 | 63- 
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41-6 | 57-3 
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20ft. 3in. Span : 
Maximum recorded impact 
Average maximum impact 
Calculated maximum im- 

pact eee oon 


72-7 | 
47-8 | 


96-6 





30ft. Span : 
Pa. sonar recorded impact 
Average maximum impact 
Calculated maximum im- 
pact ere eee oe 





50ft. Span : 
Maximum recorded impact 
Average maximum impact 
Calculated maximum im- 
pact seh coco gheee 








64 ft. Span : 
Maximum recorded impact 
Average maximum impact 
Calculated maximum im-! 
pact en nee 


131 ft. Span : 
Maximum impact ... 
Average maximum impact 
Calculated maximum im- 
pact coe eee 


46-7 
37-7 





57-8 





45-5 
25-1 


35-9 35-9 














lengths. In the shorter spans the deflections 
are so small that impacts can be regarded as only 
very approximate. A difference in reading of 
0-Olin. is liable to alter the impact by from 
20 to 30 per cent. Similarly, small stresses 
were measured in some bridges, and a difference 
of 0-1 ton per square inch might alter the value 
of the impact by from 20 to 30 per cent. Caution, 
therefore, should be used in interpreting the 
results. In the larger spans—64ft. and 131ft.— 
there is, in both the deflection and the stress 
records, a very marked resonance effect under 
the ‘‘ XB/1” engine which is not noticeable 
under the “‘ XB/1/RO ” engine. Actual reson- 
ance was not attained in either bridge, because 
in the 64ft. span, 80 m.p.h. was a speed too 
high to attain, whilst in the 131f¢. span, unfor- 
tunately, no runs were made at 49 m.p.h., the 





calculated critical speed. The difference is, 
however, sufficiently striking to show the relief 
afforded to bridges by rebalancing for no 
reciprocating parts. These results were con- 
sidered by the Indian Bridge Standards Com- 
mittee at Delhi in 1939, and the Committee 
recommended that, when considering stress 
imposed by locomotives with no reciprocating 
parts balanced, on existing bridges, impact 
should be taken as 80 per cent. of the usual 
allowance. 


BRITISH PRACTICE 


The proportion of about two-thirds of the 
reciprocating weights balanced has _ been 
generally adhered to until recently, and on the 
largest classes of multi-cylinder passenger 
engines on the L.M.S., L.N.E. and G.W. rail- 
ways a conservative reduction towards 40 per 
cent. has been made. As against this the 
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hand and right-hand wheels; so that while 
there is an appreciable blow on each wheel and 
each rail, there is only a negligible amount on 
each axle and on the engine as a whole. Such an 
engine, although exerting a smaller hammer 
blow per rail than a two-cylinder engine, by 
reason of its lighter reciprocating parts per 
cylinder, is nevertheless inferior to a four- 
cylinder engine, and the L.M.S.R.  three- 
cylinder 4-6-0. engines of class “5X ”’ exert 
as great a hammer blow per wheel and per rail 
at 5 r.p.s. as the larger and more powerful four- 
cylinder ‘‘ Coronation ’’ engine does at 8 r.p.s. 

The method adopted by the L.N.E.R. is to 
distribute the outside balance among all the 
coupled wheels in the usual way, but to balance 
the inside reciprocating parts in the main 
driving wheels alone. This has two results. 
First, because there is no component for the 
inside cylinder in the leading and trailing wheels, 
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Fic. 2—Typical Hammer Blow Diagrams for Two, 


G.W.R. has on certain two-cylinder suburban 
tank engines increased the proportion to 85 per 
cent., as a contribution to the avoidance of 
fore-and-aft oscillations which are unpleasant 
to passengers. The Southern Railway, on the 


other hand, has adopted figures of 40 per cent. |a 


and 30 per cent., and on its most modern three- 
cylinder design has eliminated reciprocating 
balance altogether. 

On two-cylinder engines the usual practice 
for many years has been to divide the weight 
required to balance the reciprocating parts 
equally among the coupled wheels, with the 
object of lessening the hammer blow per 
wheel and per axle. Three-cylinder engines 
having cranks at. 120 deg. are dealt with in two 
different ways. The L.M.S.R. balances two- 
thirds of both inside and outside reciprocating 
weights, the whole amount being equally 
divided between the coupled wheels. There is 
thus in each wheel a component for inside 
cylinder, outside cylinder, and cross-couple. 
The resultant balance weight and hammer blow 
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Three and Four-Cylinder Engines—-L.M.S. Railway 


the left-hand and right-hand wheel blows, 
instead of being almost exactly opposite as in 
the case of L.M.S.R. locomotives, are now 
approximately 120 deg. apart, so that instead 
of an inappreciable axle hammer blow, there is 
very definite variation in load. Secondly, 
since the whole of the inside balance is in the 
driving wheels—and this is, of course, much 
heavier than the one-third of the outside 
weights balanced therein—the inside balance 
weight becomes master of the situation, and the 
axle hammer blow on the driving wheels occurs 
in the opposite direction from that on the 
leading and trailing wheels. There is, in conse- 
quence, a considerable reduction in the whole 
engine blow. 

In the case of four-cylinder engines, driving 
on to a single axle and having adjacent inside 
and outside cranks at 180 deg., and left and 
right-hand pairs at 90 deg. to each other, the 
reciprocating parts on each side balance one 
another almost completely ; but balance weights 
are introduced to deal with the cross-couple, the 





effect is in nearly opposite directions in the left- 


required weight usually being equally divided 
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among the coupled wheels. The hammer blow 
per axle and per engine is thus nil, but there is 
a small blow per wheel and per rail. Where the 
drive is divided, the inside cylinders driving the 
leading axle, and the outside cylinders the inter- 
mediate axle, the same remarks hold good, 
provided that it is assumed that the side rods 
adequately keep the two reciprocating systems 
in phase. The G.W.R., unlike the L.M.S.R., 
divides the inside balance between leading and 
trailing wheels only, and the outside balance 
between intermediate and trailing wheels. This 
is done with the object of reducing stresses in 
side rods and frames, but it results in a definite 
blow per axle, as against no blow by the 
L.M.S.R. method. 

The outstanding change since 1928 has been 
in speed. The Bridge Stress Committee’s 
recommendations were based on a rotational 
speed of 5 r.p.s. Before the war maximum 
operating speeds had risen to 90 m.p.h., while 
on special tests speeds up to 125 m.p.h. had been 
attained. Moreover, high speeds have not, as 
formerly, been confined to large-wheel engines, 
thus keeping the speed of rotation down. 
If it is going to be required in future that 
engines shall develop at 8 r.p.s. no greater 
hammer blows than they do now at 5 r.p.s., a 


cylinder engine (as shown in an appendix to 
the paper), from the expression A=W drm/ 
»/2 91, where A denotes the semi-amplitude, in 
inches, of oscillation at the bogie centre, m the 
horizontal distance of the bogie centre from the 
centre of gravity of engine, in inches, and I the 
moment of inertia of the engine abeut a vertical 
axis through its centre of gravity. The ampli- 
tude is independent of speed of rotation. In 
simple terms this means that while the disturb- 
ing force increases as the square of the speed, 
so also does the resistance of the mass of the 
engine to displacement, the effect of speed thus 
being nullified. Inso far as lateral nosing move- 
ment alone is concerned, therefore, there appears 
to be no necessity to introduce reciprocating 
balance on any modern engines ; but the situa- 
tion is otherwise when the longitudinal disturb- 
ing forces are studied. 

The second of the longitudinal forces applied 
through the axle-boxes and frames is due to the 
effect of the unbalanced reciprocating parts, 
which attains a positive and a negative value 
for each cylinder once during each revolution. 
The resultant effect depends upon the number 
of cylinders and the crank angles between them. 





On three and four-cylinder engines of con- 
ventional type the primary horizontal forces due 





the train and the elastic characteristics of the 
draw-bar springs. It may readily be shown 
that there are many categories of two-cylinder 
locomotive in which some degree of recipro- 
cating balance is necessary. For example, the 
L.M.S.R. 4-6-0 mixed traffic engine weighing 
72 tons requires 933-530Ib., i.e., 403 Ib. 
balanced if undue oscillations above +0-2 ton 
at the draw-bar are to be avoided. This repre- 
sents 43 per cent. of the reciprocating weights 
balanced, and actually the balance has been 
standardised at 50 per cent. on this class. 


The modern locomotive is capable of speeds 
up to 8 r.p.s. and the resulting hammer blows 
with the usual percentages of reciprocating 
balance can attain much higher values than 
were visualised in the Bridge Stress Com- 
mittee’s report in 1928. The phenomenon of 
wheel bouncing at high rotational speeds was 
first observed in America in 1937, and tests 
have shown that it can occur in British practice 
in certain circumstances. As regards the effect 
on the locomotive, longitudinal and nosing 
oscillations depend on the weight and length 
of engine, weight of reciprocating parts 
unbalanced, and characteristics of the draw-bar 
springs. They are independent of speed. 
Theory suggests that three and four-cylinder 


TaBLe I1.—Hammer Blow Particulars for Various British Engines 


Reciprocating 








} weight per 
| No. of | cylinder. 
Type of Engines. | eylin- -— - 
ders. | 
In- | Out- 
; side, side, 
, | 
L.M.S.R. : 
4 2 ** Coronation ” ‘fe 4 698 663 
4-6-0 class 5 2 | 933 
L.N.E.R. : } } 
462A4dclass ... ... ...| 3 593 | 517 
2-6-2T Viclass... ... ..| 3 | 549 508 
oo Tne + 
G.W.R. : 
4-6-0 ** King ”’ class... ...| 4 594 | 527 
2-6-2T No. 5101 ___... “| > ah hee 731 
SLR. : | | | 
4-6-2 *‘ Merchant Navy "| 3 764 | 798 
4-6-0 ‘Lord Nelson” .... 4 | 533 | 567 
| (cranks | 
| at 135°) | 
4-4-0 School * class...) 3 606 | 563 
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| | 
| Percentage | Hammer blow. Total | Whole | Weight 
| balanced. | Speed = ) I T| engine |of engine 
| } Per wheel. | Per axle. blow ham- in 
= = = j___ | ——— per mer | working 
Lead- | Inter-| Trail-| Lead- Inter- Trail- rail, blow, order, 
ing, | medi-| ing, | ing, medi- ing, tons. tons. Ib. 
In- Out- | R.p.s. | M.p.h.| tons. ate, | tons. tons. ate, tons. 
side. | side. tons. tons. 
47-3 | 49°8 5 72 1-31 | 1-31 | 1-31 Nil Nil Nil | 3-47 0-24 | 242,144 
| 8 115 3-35 | 3-35 | 3-35 Nil Nil Nil | 8-88 0-61 
|; 50* 5 64 2-95 | 2-95 | 2-95 3-50 3-50 3-50 | 7-59 9-03 | 161,504 
8 103 7-55 | 7-55 | 7-55 8-95 8-95 8-95 19-40 23-10 
40 40 5 71 1-33 | 2-16 | 1-33 1-16 1-56 1-16 4-74 0-70 | 230,608 
8 114 3-41 | 5-53 | 3-41 2-97 4-00 2-97 12-13 1-79 
60 | 60 5 61 2-03 | 2-95 | 1-99 1-77 1-63 1-79 6-45 2-00 | 194,880 
8 97 5-20 | 7-55 | 5-10 4-54 4°17 4-58 16-50 5-12 
| ‘ = 4 “he 
| 34-2 | 41-8 5 70 1-50 | 1-79 | 1-00 2-80 2-03 0-77 0-71 1-54 | 199,360 
| 8 lll 3-84 | 4-58 | 2-56 ye i 5-20 1-98 | 1-83 3-94 
66-6T 5 61 3-35 | 3-35 | 3-35 3-93 3-93 3-93 | 10-05 11-79 | 175,728 
| 8 97 8-56 | 8-56 | 8-56] 10-10 10-10 10-10 25-68 31-50 
ser Laisa = rae: 
| Nil | Nil | 5 oan No hammer blow at all speeds gee = 207,200 
| 8 | | 
40. | 40 5 70 | L1-04]| 2-10] 1-04 ; eee | 4-17 187,040 
| Ro0-43 | 0-86 | 0-43 | £089 | 1:76 | 0-894) ]°7) ¢] 4-10 
| | 8 113 L 2-66 | 5-39 | 2-66 9.9 oi a | 10-70 - 
| Ri-t6) ese] i-01s7 |.) 2 c-os] 
300 (| 30 CO 5 70 1-44 -= 1-44 0-10 —_ 0-10 2-87 0-27 150,304 
8 113 3-68 — 3-68 0-27 — 0-27 7-35 0-69 
| | 














reduction in the amount of reciprocating balance 
which can be admitted will be called for. 

That the elimination of hammer blow has 
not been done already is due to the fact that 
the engine itself must be correspondingly 
subject to horizontal disturbing forces which— 
especially in the case of two-cylinder engines— 
may reach a large magnitude. The effect of 
these horizontal forces on the locomotive is, 
unlike the hammer-blow effect, very ill-defined. 
Neither recorded theory nor experiment has 
so far analysed clearly the resulting oscillations, 
showing on the one hand how they vary in 
relation to engine weight, length, and weight 
of unbalanced reciprocating parts, and on the 
other hand what proportion they form of the 
total locomotive oscillations from all causes. 

The effect of the nosing couple is greatest in 
a two-cylinder engine, in which type its maxi- 
mum value is given by the expression 
Ww? rd v2 g, where W denotes the unbalanced 
reciprocating weight per cylinder, in pounds or 
tons, w the angular velocity, in radians per sec., 
r the crank radius in feet, and d the distance 
between cylinder centres in feet. The value of 
the couple thus increases as the square of the 
speed. 

The action of this couple is resisted by the 
inertia of the engine, and an expression for the 
value (in inches) of the amplitude of the result- 
ing oscillation can be worked out for a two- 


* Earlier engines of this class have 66-6 and 55 per cent. balanced. 


to the reciprocating parts are in balance among 
themselves, given equal connecting-rod weights, 
and no variation in tractive effort at the draw- 
bar arises from this cause. Theoretically, no 
additional balancing of these parts is therefore 
necessary on such engines. On two-cylinder 
engines the forces in question do not balance, 
and the resultant takes the form of a fluctuating 
force tending to accelerate and decelerate the 
locomotive along its longitudinal axis, with a 
frequency of once per revolution. The 
maximum value of this force for such an engine 
is + V2Wao!' rig. 

The manner in which the force due to steam 
pressure and that due to unbalanced parts 
vary with speed is shown by investigatons on a 
large two-cylinder engine having 50 per cent. 
of its reciprocating parts balanced. At low 
speeds the steam pressure effeqt predominates, 
but as speed rises the effect of the unbalanced 
parts increases, until at 90 m.p.h. there is an 
alternating force which ought to cause the 
draw-bar pull to fluctuate between +23 tons 
and —15 tons each revolution. Such large 
fluctuations are not felt on the footplate or 
in the train, nor are they recorded on the 
dynamometer car chart. The explanation lies 
in the fact that the frequency of the disturbing 
force jis many times greater than the natural 





frequency of the elastic system as a whole, 
comprising the mass of the locomotive and of 





t Some of these engines have 85 per cent. balanced. 


engines which are already in a state of balance 
with regard to longitudinal forces do not 
require any portion of their reciprocating parts 
to be individually balanced to deal with the 
nosing couple, because of the small magnitude 
of the displacement. In two-cylinder engines, 
theory—supported by a certain amount of 
practical evidence—indicates that some degree 
of reciprocating balance is still required if 
undue longitudinal oscillations are to be 
avoided. The percentage required will vary 
with the engine characteristics. Not less than 
40 per cent. balance appears to be required on 
the heavier type of British two-cylinder engine 
weighing from 65 to 75 tons. For the highest 
speeds multi-cylinder engines are the most 
desirable. If it is thought necessary to balance 
a percentage of the reciprocating parts, the 
four-cylinder is preferable to the three-cylinder 
type, from the point of view of hammer blow. 
If this balance is eliminated there appears to 
be little to choose between the two types. The 
final criterion as to what percentage of balancing 
is necessary is the magnitude of the oscillations 
which can be admitted on the engine, having 
regard to riding comfort for engine crew and 
passengers, wear and tear, maintenance costs 
and safety. 
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Tractor Ploughing Demon- 
strations 


In the last two weeks some interesting tractor 
ploughing trials have been carried out by the 
Hampshire War Agricultural Executive Com- 
mittee, with a view to demonstrating the correct 
setting of ploughs for varying conditions of 
land. They were arranged by Mr. L. G. Troup, 
the Committee’s Executive Officer. At the 
first of these trials, which was held at the farm 
of the Exors. of G. E. Grey, situated on the main 
Winchester-Basingstoke road, British Fordson 
tractors were employed, and the ploughs were 
of the Cockshutt type, supplied by A. Lister 
and Co., Ltd., of Dursley, Gloucestershire, and 
13, Kingsway, London. The demonstrator was 
Mr. E. Rea, the agricultural adviser to the firm. 
These trials were so successful and were so 
well attended that they were repeated on four 
other days. The Fordson tractors were pro- 
vided with spade lugs, rubber tyres and rubber 








FOoUR- FURROW COCKSHUTT PLOUGHING 


tyres ballasted with water, and two, three and 
four-furrow Cockshutt ploughs were used, the 
two and three-furrow ploughs being operated 
with a press. 

After the field had been opened up all the 
essentials of good ploughing were demon- 
strated, and several lands were then correctly 
ploughed. A three-furrow plough was then 
brought into operation which had been pur- 
posely maladjusted, and this did typical work 
which can be seen in many parts of the country. 
The faulty adjustments were then corrected 
one by one, and in less than twenty minutes the 
plough, which hitherto had been producing 
very uneven and unsatisfactory work, was pro- 
ducing very good work of a high competition 
standard. 

After the demonstration the following con- 
clusions were arrived at :—Ploughing still 
remains a skilled operation, and the first 
essential is setting the plough correctly, both to 
do better work and to reduce unnecessary 
friction. The fact that a medium-powered 
tractor with standard equipment was able to 
pull a four-furrow plough working 10in. wide 
by 5}in. deep with a soil resistance of 8 lb. per 
square inch does not mean that all such tractors 
should attempt four furrows, but it does indi- 
cate serious underloading and waste of output 
to operate only two furrows. Three furrows 
each 9in. by 6in., plus a three-ring furrow press, 
provided a lighter load than a four-furrow 
without a press. 

It therefore appears that two furrows and a 
press may be an adequate load under more 
severe conditions; three furrows and a press 
can be used in favourable conditions ; and where 


no press is required three furrows should be 
used except in very unfavourable conditions. 
The Hampshire War Agricultural Executive 
Committee consider the experience gained by 
these demonstrations of such importance that 
it is proposed to inaugurate ploughing compe- 
titions in the various districts of Hampshire. 








Remote Water Level Indicator 
for Boilers 


Owl1nG to the height of the water level gauges 
on the large boilers now installed in power 
stations it is difficult to read, clearly and 
accurately, the position of the water level from 
the firing floor, and it is therefore essential to 
overcome this difficulty in order to ensure the 
efficient operation of the boilers. The remote 
water level indicator, illustrated herewith, is 
being made by Hopkinsons, Ltd., of Hudders- 
field, and is the outeome of several years of 
experiment and practical experience under 
working conditions. It can be placed in any 
convenient position on the firing floor or 
arranged on the boiler control panel. The 
equipment, it is claimed, is easily installed, as 
it is only necessary to run two }in. bore pipes 
between the drum and the indicator. 

It was realised that only a direct-acting type 
of instrument could fully meet all requirements. 
The indicator is therefore designed to be 

















REMOTE WATER LEVEL INDICATOR 


operated directly by the actual level of the 
water in the boiler, the pointer swinging exactly 
as the water in a gauge glass. Internal 
illumination, a clearly marked scale and a 
prominent pointer enable the position of the 
water level to be seen at a glance from a con- 
siderable distance. Another inportant feature 
is the curved front of the indicator, giving the 
maximum range of view possible—over 180 deg. 
of vision—so that it is unnecessary for the 
attendant to stand immediately in front of the 
instrument. The indicator can be supplied in 
a form suitable for flush-panel mounting, and 
electric contacts can be fitted to control a 
hooter, thereby giving audible warning of 
excessive high or low water, while, m addition, 
signal lights may also be provided for further 
indication. 

The operating element consists of a large, 
sensitive diaphragm, one side of which is con- 
nected to the steam space of the boiler and the 
other to the water space. A condenser at the 
boiler drum maintains a fixed head of water on 
the steam space side, while the water space 
side is subjected to a varying head dependent 





upon the water level in the boiler. This varymg 


and causes the diaphragm to move in accord- 
ance with the water level. The full boiler pres- 
sure, being on both sides of the diaphragm, is 
therefore balanced and has no effect on the 
movement of the diaphragm, which is actuated 
only by the difference in heads. Ample power 
is obtained by use of a large diaphragm; a 
variation of lin. in the head on the diaphragm 
produces an operating force of nearly | lb., 
and the indicator responds to very small 
variations in water level. A small stainless steel 
spindle, passing through a self-sealing friction- 
less gland, transmits the motion of the dia- 
phragm to the outside of the diaphragm 
chamber, where it actuates a leverage mech- 
anism, giving a straight line movement of the 
pointer along the scale, which accurately corre- 
sponds to that of the water in the gauge glass. 
The standard indicator is calibrated to read 


water level, but when used in conjunction with 
steam accumulators, evaporators, &¢., which 
have a large variation in water level, the instru- 
ment can be arranged to indicate the larger 
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ARRANGEMENT OF WATER LEVEL 


movement to a smaller scale. The lamp for 
illumination is of the opal tubular type with the 
graduations marked directly on the lamp, 
which thus forms the scale. A resistance is 
embodied in the instrument to enable the lamp 
to be run on a reduced voltage, thereby cutting 
out glare and promoting a longer life for the 
filament. 








Atumisium TrEcHNoLoGy.—The demand for 
accurate, up-to-date information on aluminium 
technology has increased very considerably as a 
result of the wartime expansion of industries con- 
cerned with the working and treatment of aluminium 
alloys. To meet this demand, particularly in view 
of the fact that improvements in technique are con- 
tinually being made, the research and development 
department of the Northern Aluminium Company, 
Ltd., has compiled a number of —o- dealing 
with various branches of the subject. These publi- 
cations are subjected to periodic revision and their 
number will, we learn, be augmented in the near 
future in response to requests from many industrial 
sources. Those available at the present time are 
given in the following list. Copies are obtainable 
by applying to the Technical Publications Depart- 
ment of the company at its Banbury (Oxon.) office. 
(1) ‘‘ Gravity Die Castings in Aluminium Alloys,” 
(2) “Cold Forming of High-strength Aluminium 
Alloy Sheet,” (3) ‘Machining of Aluminium 
Alloys,” (4) ‘‘ The Heat Treatment of Aluminium 
and its Alloys,” (5) ‘‘ Protection of Aluminium 
Alloys During Storage,” (6) “Specifications for 





head is balanced by a spring in the instrument 


Aluminium and Aluminium Alloy Products.” 
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The prices quoted herein relate to bulk quantities. 


Japan’s Shortage of Raw Materials 


Even before Japan so abruptly plunged 
into the war her industrial production had been 
deteriorating for some time, chiefly because of a 
scarcity of raw materials and skilled labour. Since 
the embargo on trade with Japan by the United 
States, Great Britain and the Dutch East Indies, 
towards the end of July, Japan had been isolated 
from somne of her most important markets. Ship 
movements between Japan and the United States, 
for example, had been non-existent. The United 
States, Great Britain and the Dutch East Indies 
accounted, says the Foreign Commerce Weekly, 
which is published by the United States Depart- 
ment of Commerce, for 75 per cent. of Japan’s 
import and export trade with foreign currency 
countries. Those countries had also been supplying 
the bulk of Japan’s requirements of scrap and other 
iron and steel, lead, zinc, aluminium, copper, various 
ores, tin, machine tools and automotive products. 
Japan is now primarily dependent upon resources 
within the yen bloc and the prospects of her obtain- 
ing her requirements of such essential items as 
special steels, high-speed machine tools, ball 
bearings, aluminium, copper and lead are small. 
There are no facilities in Japan for processing raw 
materials if these were available. In October a 
campaign to collect all metal articles was initiated. 
Old railway cars, posts, wire, nameplates, kitchen 
utensils, roofing plates, gutters and pipes, manhole 
lids and railings were amongst the articles collected 
to augment metal stocks. Even the iron fences 
around Government and business offices have dis- 
appeared. Salvage companies were employed to 
recover sunken ships to secure more scrap. Iron 
and copper were the principal items sought, but 
metals of all kinds were included in the collection. 
More pig iron is being used by the Japanese iron 
and steel industry because of the shortage of scrap, 
and the maximum ratio is reported as being seven 
parts pig iron to three parts scrap. There is also a 
shortage of coal, owing to the necessity of using 
larger quantities of coal to treat low-grade iron ore. 
In addition to shortages of the materials men- 
tioned, there is a searcity of many other raw 
materials, including petrol. 

{ 


The Pig Iron Market 


The pig iron position in Great Britain 
gives no cause for concern, although naturally there 
are some variations in the available suppliés of the 
different descriptions. The great thing is that all 
consumers engaged upon war work are receiving the 
pig iron they require, and although in some cases 
they have to use unaccustomed sorts or mixtures, 
the use of substitutes is causing no disturbance to 
the consuming industries. The demand for high- 
phosphoric iron is less than the production and sub- 
stantial stocks are said to be available at some of the 
hlast-furnaces. Business has become rather quieter, 
as most of the consumers of pig iron who are engaged 
upon work of national importance have obtained 
their licences and have placed orders covering the 
first delivery period of next year. This applies to 
practically all descriptions of pig iron and particu- 
larly to low-phosphoric iron, which is in brisk 
request. The hematite position is being closely 
watched over by the Control and strict restrictions 
have been placed upon the use of this iron to prevent 
it being employed in cases where other descriptions 
of pig iron would serve. The saving in the use of 
hematite has thus been considerable, and this is of 
great benefit to the country at a time when the 
demand for hematite is extremely heavy, and the 
country has to depend upon its own production 
resources plus stocks that the Control has had the 
forethought to accumulate. There has been an 
increase in the production of refined pig iron, which 
is in active demand, as it is used in many cases as a 
substitute for hematite. Some expansion has taken 
place in the output of ferro-manganese and the 
producers are hard pressed to fill consumers’ 
requirements. The basic pig iron position is satis- 
factory and the steel making industry is receiving 
full supplies. Imports are hkely to be restricted in 
the future, but production in Great Britain is so 
satisfactory that this causes no concern for the 
future. 


Scotland and the North 


The Scottish iron and steel industry is 
working all-out to meet the demand for war pur- 
poses and the finishing departments have expe- 
rienced increased pressure from consumers to 
obtain supplies. Very little of the finished steel 


produced is going into consumption for ordinary 
civilian purposes. The demand for alloy and special 
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Export quantities are f.o.b. steamer 


intensification of the munitions drive, and although 
the production has been increased the makers are 
operating full time to meet consumers’ require- 
ments. Business in plates also shows no signs of 
declining, although it has been maintained at a 
high level for some months. The requirements of 
the tank makers are exceptionally heavy and there 
is a persistent call for plates from the shipyards. 
The boilermakers and wagon builders are also big 
users of this class of material. The marine engi- 
neering establishments are fully employed and their 
steel requirements are on a heavy scale, but they 
are receiving the full needs which are almost entirely 
of a priority character. The engineering industry 
are important users of steel bars and whilst the 
demand seems to be principally for the larger sizes, 
the re-rolling industry is fully occupied in producing 
small steel bars which are required in increasing 
quantities. In the case of some other products of 
the re-rolling mills the demand varies and new 
business in some categories is not sufficient to replace 
completed contracts. The sheet industry is well 
placed for business until well into 1942, but some of 
the works could accept fresh orders were they forth- 
coming. Most of the work in hand at the sheet 
mills is for the Government and the demand seems 
largely for the medium-weight sheets. Great 
activity prevails in the Lancashire steel industry 
and there is a particularly strong demand for special 
steels of all kinds. The plate makers also are 
operating under extreme pressure and are likely to 
be busy for a long time. The call for plates of the 
thicker descriptions is particularly noticeable. 
Active conditions also rule at the works producing 
colliery steel, but production is well maintained 
and there is comparatively little delay-in com- 
pleting deliveries. Bright drawn steel bars are 6 
strong section of the market. The steel works on 
the North-West Coast are fully employed and are 
maintaining heavy outputs. So far as can be seen 
the works have enough business to keep them fully 
employed over the first quarter of next year. 


The Midlands and South Wales 


Great activity prevails in all the Midland 
iren and steel works. Establishments supplying 
consumers engaged on Government work are fully 
employed and likely to remain so for an indefinite 
period. Alloy and special steels are in particular 
request from the aircraft and armaments industries, 
and these requirements provide an outlet for most 
of the steel produced. Little steel is allowed to be 

for civilian purposes and some businesses 
whose production has been devoted to this class of 
work are now experiencing rather a quiet time. The 
engineering firms in the Midlands are almost entirely 
employed upon war work and are absorbing large 
tonnages of steel bars. At the moment the demand 
would appear to be principally for the larger dia- 
meters, but there is also a good request for smaller 
sizes. The re-rolling industry is kept well employed 
in the production of this class of finished steel and 
also upon strip, for which there is a vigorous call. 
Perhaps the demand is strongest in the plate depart- 
ment. Some easing of the heavy pressure on the 
= mills noticeable a few weeks ago is discernible, 
ut the works producing the thicker plates are kept 
employed to capacity. The tank makers continue 
to call for increasing quantities, whilst the shipyards 
are also big users. The steel makers have also a 
considerable amount of work in hand for colliery 
maintenance and there has been a strong demand 
recently for pit props and arches, which reflects the 
heavy operations at the mines since the war broke 
out. The iron and steel situation in South Wales 
has not greatly altered. Even the steel makers 
engaged on work of non-essential character find the 
pressure of demand heavy. Firms engaged on the 
production of structural steel report an improve- 
ment in the demand, although most of them could 
take on fresh business without any inconvenience. 
The steel works producing sheet and tinplate bars, 
however, are not so actively engaged as a little time 
ago, as the demand from the tinplate works has 
fallen off; this is due to the restriction upon the 
export of tinplates. The tinplate industry, however, 
is operating at a moderate rate and the whole pro- 
duction of tinplates is absorbed by the home market. 


The North-East Coast and Yorkshire 


Practically the whole of the output of the 
steel works on the North-East Coast is going into 
consumption in purposes connected with the war 
and the melting plants in the district are kept fully 
employed. The raw materials position is so satis- 
factory that production is maintained at a very 
high level. There is some variation in conditions 


ducers believe they can see an improvement in the 
demand for joists and sections, consumers’ require- 
ments of both heavy and light sections do not engage 
the capacity of the producing works. The call for 
plates, however, is maintained and there are indi- 
cations that it is increasing. Large quantities are 
passing to the tank makers, who have been busy for 
several months, whilst shipbuilders are providing a 
good outlet and substantial tonnages are going to 
the boilermakers and wagon builders. Business in 
colliery steel has expanded of late and the collieries 
have come into the market for large tonnages. The 
manufacturers of steel arches, props, &c., however, 
are fully meeting the supply. e heavy engi- 
neering works have lately received considerable 
orders for plant and equipment and their steel 
requirements appear to be on an increasing scale. 
The demand for bars of all sizes has been active for 
some time and is sufficient to keep producing works, 
including the re-rollers, busily engaged. Business 
in ferro-concrete rods is particularly strong and 
large tonnages are passing into consumption. Great 
activity rules in the Yorkshire steel industry and 
the Sheffield steel works are operating at capacity. 
The demand for alloy and special steels as a result 
of the intensified munitions drive remains a feature 
of the market. These steels are, of course, of con- 
siderable importance in view of the big require- 
ments of mechanised equipment. The production 
of acid carbon steel is very heavy and most of the 
output is absorbed by priority orders. There is 
also an increasing request for high-speed and tool 
steels. 


Copper, Tin, Lead and Spelter 


The outbreak of hostilities in the East does 
not appear to have affected the copper position in 
Great Britain. The Non-ferrous Metal Control has 
been carefully watching the situation for a long time 
and licences to purchase have not been issued except 
for essential war work. This position may become 
somewhat more stringent, but it is not anticipated 
in the market that supplies will be greatly affected 
by the activities of the Fe apanese Navy. The United 
States may suffer some interruption of supplies of 
copper from South America, as it has been already 
reported that Japanese submarines are active off the 
Pacific coast of that country. The position, how- 
ever, may be altered by the entry of the United 
States into the war, which, great as the ultimate 
benefit will be to the Allies, will probably occasion 
more extensive use by America of copper. The 
cutting down of supplies for civilian purposes in the 
United States is likely to become more drastic, and, 
of course, one of the problems which will face the 
British and American’ Governments is the best 
method of maintaining supplies for Russia, particu- 
larly now that our Ally is hitting the Germans so 
hard. Of course, there is no news as to the quan- 
tities which have been sent to Russia and it must be 
remembered that the Russian northern ports are 
frozen up, whilst supplies through Vladivostock may 
be interfered with by Japanese naval operations. 
It is probable, therefore, that the metal which is 
being sent to Russia is going v4 Persia and the 
Caspain Sea. ... The closing of the Metal Exchange 
which followed the entry of Japan into the war has 
been followed by negotiations between the Metal 
Exchange and the authorities with a view to con- 
tinuing the market in some form. No agreement 
has yet been reached and negotiations are con- 
tinuing. Fortunately, good stocks of tin exist in 
Great Britain and in the United States, and in this 
war tin is not so important a metal as in the past. 
The course of the war in Malaya will undoubtedly 
affect supplies and the fall of Penang will place 
smelters at the disposal of the Japanese. Their 
control of Siam also will give them supplies of tin 
concentrates, but probably the Japanese smelters 
have already been working at full pressure on Chinese 
material. The smelters in this country will probably 
be able to maintain operations at a high rate upon 
ore from Bolivia and Nigeria, which are not in the 
war zone. So far as can be seen, however, there is 
not a great likelihood of Germany benefiting by 
supplies of tin which the Japanese have obtained... . 
There is a heavy consumption of lead in Great 
Britain and little is released by the Control except 
to consumers engaged upon war work. Makers of 
armaments, cables and batteries are large con- 
sumers, but so far supplies have been adequate to 
meet all calls, and it is not anticipated that there 
will be serious interruption to supplies.... The 
spelter position is somewhat similar. The war 
industries are taking up very large quantities. The 
brass manufacturers, in particular, are big con- 
sumers, and it is satisfactory that there does not 
appear to have been any interruption of supplies as 
a result of the outbreak of hostilities in the Pacific. 
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Rail and Road 


Utmistine Water Sorrentinc StupGEe.—The 
disposal of the sludge from its water softening plants 
has presented considerable difficulty to the L.N.E.R. 
Now, however, it has been found possible to utilise 
the lime deposit and already some wagon loads are 
being sent to market gardeners for use as an arti- 
ficial manure. Land so treated has produced good 
results. 

STEPHENSON Locomotive Socrety.—The thirty- 
second annual general meeting of the Stephenson 
Locomotive Society was held on December 13th at 
the ‘‘ George,’’ Fenchurch Street, London, E.C.3. 
Mr. J. H. Seaford presided over a good attendance. 
It was reported that the financial position was 
strong and that over fifty new members had been 
elected during the year. The practicability of 
securing temporary club room premises in London 
is to be considered by the Council. The acting 
General Secretary is Mr. J. H. Seaford, Woodlands 
Cottage, Fulmer Road, Gerrards Cross, Bucks. 


Air and Water 


A New Dam ror Inp1a.—The Government of 
Bengal proposes, with the approval of the Bihar 
Government, to construct a reservoir of a capacity 
of over 6000 million cubic feet in the upper catch- 
ment of the Damodar (in Hazaribagh District) in 
connection with the Howrah-Hooghly flushing and 
irrigation scheme. The object of the scheme 
is to flush an area of about 800 square miles in 
Burdwan. The scheme may cost Rs. 35 lakhs. 


PaPER FROM A WATER Piant.—Consequent on 
an investigation of a means of eradicating the water 
hyacinth, Mr. M. A. Azam, of the Industrial 
Research Laboratory, Department of Industries, 
Government of Bengal, has devised means for the 
utilisation of water hyacinth in the manufacture of 
paper and pressed boards. A process of preparing 
pulp from the plant has been worked out, which, it 
is stated, may be followed on a cottage scale in the 
villages of Bengal. 

Tue SearcH FoR PurE WartTerR.—The USS. 
Bureau of Mines has issued a preliminary report on 
researches on activated carbon from coal refuse. 
A good grade of activated carbon suitable for water 
purification can be made from a carbonised material 
high in ash, although the activity of the product 
decreases steadily as the ash content of the coal 
increases. So far, activation by steam and zinc 
chloride has been studied, but other chemical 
activators are to be investigated. 

Port To Crry Pree Lixe.—Completed in record 
time, the Portland, Maine-Montreal, Quebec, oil 
pipe line has been put into service. Known as the 
Esso pipe line, this 236-mile long welded steel tube 
will be able to carry 50,000 barrels of oil per day to 
the Montreal refineries of Imperial Oil, Ltd. Tankers 
now bringing oil from South American ports in 
Venezuela and Colombia will unload their cargoes 
destined for Eastern Canada at a new pier in Port- 
land. Eight pumping stations, spaced about 30 
miles apart, will force oil through at a maximum 
speed of 34 m.p.h. The oil will be about three days 
en route. 


Miscellanea 


No NickEeL For CorvaGE.—The Danish Parlia- 
ment has before it a Bill for the introduction of zinc 
coinage because all stocks of nickel-containing 
materials and alloys have been requisitioned by the 
Directorate of Supply. 

TUNGSTEN FROM THE ARGENTINE.—Argentina is 
to sell to the United States the whole of her annual 
output of tungsten—up to 3000 tons a year—for 
the next three years. Argentina’s output of tungsten 
in 1940 was 1700 tons. 

Cutna INSTALLING Woot ComBING MACHINERY.— 
Our contemporary, the Far Eastern Engineer, 
reports that the plant being supplied to the order 
of the Shanghai Worsted Mills, Ltd., for erection 
‘* somewhere in Szechwan,”’ includes wool combing 





machinery. This factory with that of the Chinko 
Mill, formerly of Peiping, later of Hankow, and at 
present of Chungking, will thus be the only mills 
equipped to manufacture from Chinese wool. The 
machines for both have been made in Yorkshire. 


Giant MaGNets.—A magnet, which on test 
lifted a load of 25 tons, has been installed by the 
American Rolling Mill Company. It was rated to 
lift about 18 tons, with a safety factor of 50 per 
cent. The makers propose now to build larger 
magnets of similar design, each with a rated capa- 
city of nearly 75 tons. 


CaNADIAN Trn.—Tin, until a few months ago one 
of the few important metals Canada did not produce, 
is now being smelted in British Columbia at the 
rate of 500 tons annually by the Consolidated 
Mining and Smelting Company, of Trail. This 
production is approximately 15 per cent. of Canada’s 
total annual need of the metal. 


BAUXITE FOR THE Ax1s.—There are three mines 
in Hungary producing bauxite and figures recently 
published show that in 1940 103,112 metric tons 
were mined, against 26,678 tons in 1938. The silica 
content of the first-quality ores varies between 1-2 
and 12 per cent. Some of the ores also contain 
beryllium and vanadium in more than normal 
amounts. 

Tue U.S.A. to Get More Macnestum.—The 
Diamond Alkali Corporation, of New York, is to 
construct and operate at Painesville, Ohio, a plant 
for the production of magnesium from native 
dolomite. Another concern, Basic Magnesium, Inc., 
of Cleveland, Ohio, has placed a 3,000,000 dollar 
contract for the erection of a magnesite treating 
plant near Luning, Nev. This plant will convert 
locally mined magnesite into magnesium oxide, 
which will be converted into magnesium metal at 
another works being built near Las Vegas, Nev. 


Fewer Sections.—The U.S.A. Defence Autho- 
rities have requested the steel industry to reduce 
sharply the number of sizes of structural steel beams, 
channels, and angles, and a simplified list of sizes 
is scheduled to come into effect on February Ist, 
1942. The purpose of the move is to avoid tying 
up mills with small orders for odd-sized rollings. 
The simplified schedule has been drawn up after 
consultation with the Army, the Navy, and the 
Maritime Commission, as well as with architects, 
e..gineers, and designers. Shapes regularly used 
in ship, car, and building construction are retained. 


To ConsERVE ALUminiUuM.—The American 
Defence Authority has received a report from 
experts of the National Bureau of Standards and 
the Institute of Paint and Varnish Research 
giving recommendations for materials which can be 
substituted for aluminium paint. It is indicated 
that there is probably no one paint which has all 
the desirable properties of aluminium paint for 
special uses, keeping in mind such properties as 
durability, visibility, low emissivity, impermeability, 
and opacity. There are, however, a number of 
types of paints which are available that should 
prove satisfactory. The various recommendations 
cover painting of structural steel, metal roofs, smoke 
stacks, interior structural steel, radiators, and 
interiors, such as plaster walls and woodwork. 


Astin ANNUAL GENERAL MEETING.—The six- 
teenth annual general meeting of the Association of 
Special Libraries and Information Bureaux was 
held at the Royal Institute of British Architects, 
London, on Saturday, December 13th, 1941. The 
chair was taken by the President, Sir Harry 
Lindsay, K.C.I.E., C.B.E., Director of the Imperial 
Institute, whose introductory remarks touched on 
the widening scope of the Association’s activities, 
a subject that was further developed by Mr. E. J. 
Carter, the Honorary Secretary, in his review of the 
year’s work. The Association had been lucky 
enough to come through the winter’s air raids with 
only minor damage to the office; membership 
remained steady and publications continued as 
usual. New opportunities for service arising from 
war conditions had been seized, amongst which 
was the investigation into the location and supply of 
scientific.and technical periodicals now reaching the 
country from enemy and enemy-occupied terri- 
tories, a survey carried out under the auspices of 
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the Royal Society and the Rockefeller Foundation. 
Further details of the information thus compiled 
cap be obtained on application to the Aslib Office at 
31, Museum Street, London, W.C.1. Other pro- 
jects for bibliographical co-ordination are being 
considered. 


AusTRALIA Finps More Om.—What is claimed 
to be “ payable oil’ has been discovered at Lakes 
Entrance, a holiday resort and fishing centre on the 
south-east coast of Victoria. It is not far distant 
from one of the largest brown coal deposits in the 
world at Morwell, near Gippsland. It has a low 
petrol content, but is suitable for oil engines, lubri- 
cation and bitumen recovery. 


INDIA AND PowER ALcoHoL.—The severe 
rationing of petrol in India has led to the question 
whether power alcohol cannot be obtained from 
molasses and so utilised for motor vehicles. Molasses 
is a by-product of the sugar mills, at present mostly 
going to waste. The difficulties of the present 
situation have evoked several exhortations to the 
Government of India to grant facilities for the pro- 
duction and use of power alcohol from molasses. 


Forp Founpry NEARING CoMPLETION.—Conse- 
quent on expanding war production, an addition to 
the foundry building at the Windsor plant of the 
Ford Motor Company of Canada, Ltd., is nearing 
completion. As soon as the floor is laid a battery 
of five new electric furnaces and other equipment 
will be installed. Three of the new furnaces will be 
used for melting alloy steels to provide a total of 
six 4$-ton melter furnaces. The other two new 
furnaces will be holding furnaces designed also for 
melting. The steel casting capacity of the foundry 
will be increased by more than 100 per cent. when 
the new equipment is brought into production. 


Personal and Business 


Messrs. W. J. SetBy and D. M. Barour have 
been appointed directors of Balfour, Beatty and 
Co., Ltd. 

Mr. F. Purser FLETCHER has retired from the 
position of Deputy Director of Electrical Engineering 
to the Admiralty. 

Mr. G. R. THursrretp, M.I. Mech. E., has been 
appointed managing director of Sturtevant Engi- 
neering Company, Ltd., in succession to the late 
Mr. G. A. Mower. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this o on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Scientific Workers . 
Saturday and Sunday, Jan. 10th and 11th.—Caxton Hall, 
Westminster, 8.W.1. Conference, ‘‘ Science and the 
War Effort.”” 10 a.m. each day. 
Bradford Engineering Society 
Monday, Jan. 12th—Technical College, Bradford. 
“Vacuum Return Heating for Mills,” F. C. Lant. 
7.15 p.m. 
Institution of Automobile Engineers 
Sunday, Jan. 11th—Lonpvon GrapvuaTEs: 12, Hoburt 
Place, S.W.1. “‘ Some Applications of Photography 
in Engineering,” B. Eyden. 2.30 p.m. 
Institution of Civil Engineers 
Saturday, Jan. 3rd.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. Film, ‘The Failure of 
the Tacoma Narrows Bridge.’’ 2.30 p.m. 
Institution of Electrical Engineers 
Friday, Jan. 2nd.—METER AND INSTRUMENT SECTION : 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ The 
Electrostatic Voltmeter as a D.C./A.C. Transfer 
Instrument,” R. 8. J. Spilsbury and A. Felton. 
5 p.m. 
Institution of Mechanical Engineers 
Friday, Jan. 9th.—Storey’s Gate, Westminster, 8.W.1. 
“The Utilisation of Wood Refuse for Steam Rais- 
ing,” R. B. Gillham. . 2.30 p.m. 
Junior Institution of Engineers 
Saturday, Jan. 3rd.—39, Victoria Street, S.W.1. ‘‘ Some 
Technical Terms,” J. Foster Petree. 2.30 p.m, 
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NEWMAN-CARTER 
STEAM 
TRAPS. 


There is only one type of 
Newman-Carter Steam 
Trap which is suitable for 
all service conditions. The 
Stainless Steel ball valve 
can be adjusted to suit any 
special service conditions. 
Unique features of this 
Trap are:— 


% Stainless Steel ball 
valve free of any float 
movement. 


¥% Only the small weight 
of the ball valve con- 


tacts with the Monel metal 
valve seat, reducing wear to 


the absolute minimum. 


¥% Brass float balanced by Stain- 
less Steel spring enabling thick 
section material to be used, 
thus ensuring maximum life. 


4% Works equally well on steam 


or compressed air. 


BESTOBELL WORKS 


Telephone: SLOUGH 20211 (4 lines) 


BELFAST, BIRMINGHAM, BRISTOL, CARDIFF, DUBLIN, GLASGOW, HULL, LEEDS, LIVERPOOL, 





NEWMAN-MILLIKEN 
Glandless Lubricated 


Plug Valves. ’ 


Unig fe f N 

Unique features of Newman- 
mitten Valves? include fa 
parallel) plug which cannot 
stick or jam ; a pressure lubri- 
cating system which ensures 
easy operation and prevents 
leakage; and a solid head 
construction which eliminates 
troublesome glands, stuffing 
boxes, etc. This sectioned 
illustration is of a rectangular 
port valve, full round port 
valves are also made (the 





system of lubrication is shown | 


in red). Newman- Milliken 
Valves are made in various 
metals for handling a wide 
variety of products, including 
acids, water, petroleum 
derivatives, gases and com- 
pressed air from vacuum to a 
maximum working pressure 
of 3,000 Ibs. per square inch. 
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‘HIGH PRESSURE > 


Jointings 






352 Yellow 





es AS was” Af 
555 also J 56 Graphited or 
357 Metallic Graphited 


HIGH TEMPERATURE 
Jointings 


for Steam Gil, xAcids. 





4354 (for steam) and its 
Metallic Equivalent J 454 
New cross-plied jointings 


J21 Specially for High Temperature Oils 
Tested to 300° C. 


and J 72 a special 
Acid-Resisting 
High-Pressure 
Jointing 


SLOUGH, BUCKS. | 


Telegrams: BESTOBELL, SLOUGH 


BRANCHES : 


MANCHESTER, NEWCASTLE, NOTTINGHAM & OVERSEAS 
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Speaking of Factory Production THE PRIME MINISTER 


said: it might not be going as fast as we would like, and 
if anyone could do anything to make it go faster he will be 


rendering a creat service. 





All those who have already used Ledloy steels are invited to answer these 


three questions : 
1. Has Ledloy increased your output very substantially ? 


2. Is it too much to describe the results as marvellous ? 





3. Have you helped others by telling them of your experience with 


Ledloy ? 


LEDLOY is the name given to steels into which a small percentage of lead 
has been introduced by a special process. All steels (carbon and alloy) can 


be so treated during their manufacture. 


EXORS. OF JAMES MILLS LTD 


BREDBURY STEEL WORKS, WOODLEY, NEAR STOCKPORT 
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“KyYDE CRANES 


ior STEELWORKS, HARBOURS, 
‘“4IPYARDS AND DOCKS, 
\EVEL LUFFING CRANES. 
(JARDINE PATENTS.) 
DE CRANE AND ENGINEERING CO. 
MOSSEND, Near GLASGOW. 








RITISH “REMA” 
ufacturing Co. Ltd., SHEFFIELD 


F proprietors : EDGAR ALLEN & CO., LTD.) 














CLUTCHES 


THE COIL CLUTCH CO,., LTD., 
PHENIX WORKS, JOHNSTONE, 
SCOTLAND. 











n(LYDE STRUCTURAL IRON Co. Ld 
Ciydeside Ironworks, Scotstoun, Glasgow. 


sTEEL ROOFS 


london Agents—GILLESPIE & CO., Ltd., 
[adenball Bidgs., 1, Leadenhall St., London, E.C.3 



















fA VW NOTCH METERS 


FOR 
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OVER 
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s IN UMASS 4 
lower Houses ‘is 
WELEA RECORDER C2 [™® MANCHESTER, 15 
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ny POWDER MIXERS| 





MAKE A 


XMAS PRESENT 


OF YOUR WASTE PAPER TO THE 
MINISTRY OF MUNITIONS 





Send it to your local council—or to 
an approved Merchant. Remember—every 
scrap of paper releases valuable shipping 
space. It can be transformed into cartridge 
or shell cases—mines—radio sets for the 
tanks—machine-gun belts, and a score of 
other vital war necessities. 


You—like the rest of us—have hoarded 
paper in the past. 


NOW is the time to weed it out: 
and do a good job for the country at 
the same time. 


PAPER IS A MUNITION OF WAR 






































SUPERHEATER 


BUSH HOUSE, ALDWYEH, LOND 
B SIS 








RAILWAY SIDINGS 


Schemes designed and estimated free 


Steel Rails, All Sections 
Points and Crossings 


EDWARD SISTERSON LIMITED 
NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 


HUMPHREY 














INJECTORS of el! ciesses 
ROMILEY wa MANCHESTER 













FOR ALL PURPOSES: 
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TD 
& SONS, LIV. 
ARTHUR LEE SHEFFIELD, ? 
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You are ** facing 
facts’? whenever 


you’ look -at 


ACCURATE In- 
Heywood & Bridge Type “A” Frict: 


struments. They é 55 Ohuteh driviny Tee Plate Rotting Plone 


° ° ‘ ; Driving problems which preseg 
give precise readings . .. . . are — Gimmes sce. cate ae 
; ; ; ; with a Heywood & Bridge ¢ 
completely reliable. That is why | ~ ice: sad scone a 
i ; power, and freedom from 
oe a or jar when starting and sto 
are assured; together wi 


ACCURATE Instruments are to be m= ci & lifetime's trouble - free 
found on the finest Industrial Plant x ~< ‘ , DAVID BRIDGE& Co. Li 


and are used by the three Services. ro rte 5 CASTLETON, See 
" And at: Aldwych House, Aldwych, London, W.C) 








Pod. 
(“ACCURATE”) 
pe, 
Snstrtnents The Candid Comments of 


a Production Engineer —No. 4 





THE ACCURATE RECORDING INSTRUMENT CO. 
Enquiries to: 
16, CLAPHAM JUNCTION APPROACH, 
LONDON, S.W. II 














You can't get away , from facts! 


Fifty years is a long time. In Coventry it has witnessed 
many changes. Weaving, watches, cycles, rayon, motor 
cars, aircraft—to all of these, and many other industries 
Clarke, Chiley of Coventry have contributed their skill 


W. B. CULL & SONS, LTD. and craftsmanship in precision engineering. Remember, 


= Ni '- they have stood the test of time in a city famous for its 
ENGINEERS € GENERAL SMITHS, engineering. Get in touch with them for your post-war 


(ALSO GENERAL MACHINISTS) 
production. 
TENNANT STREET. BIRMINGHAM. Heritage Peters 
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al Cities) LANCASHIRE 
| eT 7 oa BOILERS 


“ECONOMIC” BOILERS, 

CORNISH BOILERS, 
DAVY-BLAKE VERTICAL 
MULTITUBULAR 
BOILERS, DAVY- 
CLARKSON THIMBLE 
TUBE BOILERS, WATER 
HEATERS, ETC. 


WELDED AND RIVETED 
WORK OF ALL KINDS 


“* Davy-United’”’ Lancashire 
Boilers are constructed of the 
best materials by experienced 
workmen. 

We have supplied hundreds 
of such boilers to Municipal 
Authorities, Gas and Water Un- 
dertakings, Hospitals, - Collieries, 
lronjand Steel Works, etc. 


Ask for Publication No. 88. 


ane 428 P BSR? Oe 


ve 28’ x.7’ 6” Lancashire Boilers installed in a Hospital for continuous night and day duty. 


DAVY ano UNITED ENGINEERING COMPANY LIMITED, 
PARK IRON WORKS SHEFFIELD 


Sturdy strength, inherent reliability, the 


accuracy with which each component part 
(all interchangeable) is made, all contribute 
to the prodigious service record of these 


motors. 


It is some years since the number of these 


motors in service topped the million mark. 


Standard types and special models to meet 


all requirements. 


Manufacturers: The General Electric C>., Ltd., Head Office: Magnet House, Kingsway, London, W.C.2. 
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LA MONT 
BOILERS 


FOR ALL PURPOSES. 


PARTICULARS FROM 


LA MONT STEAM GENERATOR LTD., 
‘BELLA VISTA, MOUNT RD., 
LANSDOWN, BATH. 




















tA Mes ands 


REV 


the clean liquid oil treatment for 
leather, Balata, Hair, Zotton-woven & Rubber 


Betting, also Ropes. 


REVOL LTD.. 97 QUAYSIDE, NEWCASTLE on TYNE 


Se a 











oli ROLLEY 


CO. LTO 


NORTHUMBERLAND ST 
NEWCASTLE 
UPON TYNE. 








PUMPS FOR < 
CREOSOTE, PITCH, CG 

FUEL, AS Pumps 
SUPPLIED TO for 
PETROLEUM ~~) Petrol,- 
BOARD. Water, Tar, 


Oe? Fuel Oil, ete. 
Suction lifts 
oO $ 25ft. without 
~) priming. 
& Variable stroke and 
Automatically Reversible 
pumps. 
ROTOPLUNGE PUMP Co. Ltd. 


58, Victoria Street, S.W.1 
Phone: VIC 4395 Grams : Rotoplung 

















F. W. BRACKETT & CO. LTD. 
ENGINEERS - COLCHESTER 
Water Screens, Pennell Wylie Filters, 











PRESSWORK 
* 


CRANES 
* 


WELDED WORK| 


* 
BOILERS 





Joseph Adamson & Co. Ltd. 


P.O. Box 4, HYDE, Ches. 


Steelworks Division : 


| The Steelworks Division of Joseph Adamson & Co. Lid., of Hyde, Cheshire, and i 


The Alliance Machine Company, of Alliance, Ohie, U.S.A., are incorporated in 


ADAMSON-ALLIANCE COMPANY LTD. 
165, Fenchurch Street, London, E.C.3. 


Manufacturers of Stripping Cranes, Low-type Soaking Pit Cranes, Combination Charges and 


Hi Strippers, Ladle Cranes, Ingot Strippers, Open-hearth Charging Machines, Slab and Bille, H 
|| Charging and Drawing Machines, Gantry Cranes, Ore and Coal Bridges, Car Dumpers, Coke 


Pushers, Levellers, Door Lifters, Rolling-mill machinery, Coke Oven Equipment, etc. 








W, 
© extrg ct ty 
e 


FROM | Dusrh : 
BRAITHWAITE 


PRESSED STEEL TAN 


BRAITHWAITE & CO. Enornuens, 








London Office Temporary Address? 
22, KINGS HOUSE, HAYMARKET, 
Telephone ; WHI 3993. "Te'earame : Bromk 


PUMP UNIT LTD. 
25 COPTIC St., LONDON, W.¢{ 
MUSEUM 7460 
SELF - CONTAINED UNIT 


Hydraulic Pumps 


ONE AND TWO STAGE TYPES 
LOW AND HIGH PRESSURES 














the | 


SUPERHEATERS FOR ALL TyPtsi works 


OF BOILERS Ble to 
T. SUGDEN, LTD. 


BUSH HOUSE, ALDWYCH, 
LONDON - - WwWe3 


See Advt. 
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RIGID FIXING bent DRI 


HENRY LINDSAY LTD., BR DFOR 


MCLAREN 


LIGHTWEIGHT HIGH SPEED 


DIESEL O1L ENGINES ® 


FOR EVERY PURPOSE 
J. & H. McLAREN, Ltd., LEEDS, 10. 
































Pumps, Air Compressors, Iron Castings, &c. 











EGRETTI 
é& ZAMBRA 


122 Regent Street, London, W.1. 





i 


RS irriig: OLLING J rT 


HOLDEN & BROOKE LTD # SIRIUS 


WORKS * MANCHESTER 12° ENGLAND | 
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[/?  \\| DREDGING 
Thi, Al i PLANT 


TA 4 . as A f Pe ea * : Z . . epege 
a ; To the Largest Dimensions & Capabilities 
ddreees 4 PATENT CUTTER HOPPER DREDGERS, 
soon E PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD AND TIN RECOVERY 
ro mL DREDGERS, FLOATING CRANES. 
» WH “ Hopper Barges, Screw Steamers, Side & Stern 
all Paddle Wheel Steamers, Tugs, Etc. 
mps New ieee een 3 cam, Costags &c., supplied 

ting Dredgers. Dredger “ Manga.” Dredging pumps and engines erected at works. 


PES 
RES tion Reclamation Dredger “Manga,” built 


the Port of Beira, East Africa, under test FL iol Ni 3 N G T . 
LL TYPES works. Delivers 200 cubic yards of sand per & U N L D. 


OILERS Thar to a distance of 3,000 feet and a height 
TD. of 22 feet. Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.; “ Phoenix Paisley.” 


vas London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. ‘Phone: London Wall 4848 


- Dec, § 











YOU have been waiting for- - - THE PERFECT CAST IRON SWARF 


(Uf fancanesire} [avcmnesir J DIBYCOIL L RUST-SOLVENT co sma "weight of igh gual 
ood a an ot 


Indispensable for Engineers We auitngdl eur’ Ck aes th 


Full details from casting costs 7 - demonstrated. 
isyco LiNiTeD DIE BYCO!L 

‘ a WORKS, ; OIL PRESIDENT TOGGLE PRESS 
BOSTON ST., SHEFFIELD 2 loosens everything rustbound is _— secret (see issue, May 5, 1939). 


Scottish Agent and Stockist:— prevents friction and Reine = rags th a sme, Bact. it 
JAMES CALDWELL, saves time, temper and mo Wm. JOHNSON & SONS 
101, St. Vincent Street, Glasgow, should ALWAYS BE AT HAND WHE RE “RUST. PROBLEMS 
c2 


MAY OCCUR. AGENTS REQUIRED IN ALL DISTRICTS (LEEDS) LTD., ARMLEY,’ LEEDS. 


REGD. TRADE Fes 


HUDSON & CO.’S SUCCESSORS 
72, Cannon Street, London, E.C.4. 
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Barimar knows all about making sound repairs 
to the Diesel engine So Let Barimar Help You 








Left: Broken 5-ton Diesel 
engine crankcase. An easy 
job for Barimar. Right : 
Diesel engine crankcase re- 
paired by Barimar, under the 
Barimar Money-Back 
Guarantee. 


Barimar has put down 

new heavy plant and 

machinery for handling, 

welding and machining 
Diesel engine parts of any size. Many of the leading engineering firms have entrusted 
their repairs to Diesel engine parts to Barimar with the most satisfactory results. 


After welding, all engine parts—Diesel, oil, gas, steam or hydraulic—are tested by 


pressure, if necessary, and machined and cleaned up ready for instant reassembly. © All repairs are carried out under the Barimar 


Money-Back Guarantee, and every repair 
In the ordinary way Barimar factories handle broken parts up to 1o tons, but. shows the owner a very large amount saved 
where larger parts are concerned, or transport difficulties arise, Barimar’s mobile in the cost of replacement. Barimar’s advice 
welding plants make the repair on the site. about repairs is always at your service. 


Broken parts sent by rail must be sent carriage paid, and full instructions by post. Note, please, Barimar’s new address. 


Telephones : ARIMA “§ Telegrams : 
Day: RENown 2147, 2148 Night: RENown 2148 : BARIQUAMAR, WALGREEN, LONDON 


(A.L.D. Air Pe Ref. No. 105/40.) 


| 
| Barimar House, 22-24, Peterborough Road, FULHAM, LONDON, S.W.6. 
| 
= 


Birmingham 12: Manchester 13: Newcastle-upon-Tyne 1: Glasgow C2: 








116-117, Charles Henry Street 67, Brunswick Street, Ardwick Green 31, The Close 134, West George Lane 
"Phone: Midland 2696 ‘Phone: Ardwick 2738 ~ "Phone : 21055 "Phone : Central 4709 
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THRAPSTON 
V-rar DRIVES 
at ied 8ST ai 


EUSTON 



















RANGING FROM I-50 H.P. 1-10: 1 RATIO 
FROM LONDON STOCK 


' PULLEYS FINISHED, BORED AND KEYED TO 
STANDARD SIZES AND SUITABLE FOR REBORING 
SHOULD THIS BE NECESSARY. 


SMITH & GRACE | Fo 


CLIFTON HOUSE. 
EUSTON RD.. N.W. si 
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TREATED 
STEEL 
BOLTS 









"NEWALLOY’ 
| BOLT 
65-75 TONS 





*NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


AP NEWALLi¢2 


EPOSSILPARK — GLASGOWN. 











B 
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Sir Humphry Davy, Bart. 
(1778-1829) 
From a portrait by 
Sir Thomas Lawrence 
in the possession of the 
Royal Society. 


et there be Lightness. .” 








When Sir Humphry Davy, the famous English chemist, isolated magnesium in 1808, he 
not only discovered a new metal, but he sowed a seed from which was to spring one of the 
world’s great industries : Magnesium and “Elektron.” 


Incidentally, Sir Humphry’s name is mainly associated 
with the Davy miner’s lamp. It is therefore fitting that the 
modern electric miner’s lamp should be made of “ Elektron,” 
and that two of the 
master’s discoveries 
should have thus con- 
tributed to the perfect- 
ing of an instrument 
which, in his own 
words, serves the “cause 
of humanity.” 


NEW BOOK ON MAGNESIUM—TECHNOLOGY OF MAGNESIUM AND ITS 

ALLOYS. Price 30/- plus 7d. postage in U.K. Price 30/- plus 3/- postage, packing and 

Two modern miner’ s lamps manufactured in “Elektron.” insurance, ABROAD. To be obtained from F. A. Hughes & Co. Limited, Abbey House, 
Baker Street, London, N.W.|. 


Courtesy of Concordia Electric Safety Lamp Co. Ltd. 


@ Sole Producers and Proprietors of the Trade Mark “Elektron” 


rs of Magnesium and ‘‘Elektron’’ Metal f 
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Another Step towards Victory 


SINKING OF THE BISMARCK 


from a painting by G. E. TURNER 


ORTHERN ALUMINIUM COMPANY, LTD + HEAD OFFICE: BANBURY, OXFORDSHIRE 


eet, Extruded Sections, Tubes, Wire, Rolled Bars, Forgings, Castings and Ingots in ‘Noral’ Aluminium Alloys ° ‘Noral’ Aluminium Paste for Paint 
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Cylinder wear reduced to 
an incredibly low figure by 


Chrome Hardening 


OF CYLINDER BORES 


Exhaustive tests have proved that Chrome Hardening of 
cylinder bores and liners is the most successful and economical 
method of fighting the wear menace. 

The Van der Horst Process is the deposition electrolytically 
of a layer of pure chromium metal with a porous oil-retaining 
surface direct on to the bores of cylinder blocks or liners. 
Engines having cylinder bores Chrome Hardened with the 
Van der Horst oil-retaining surface maintain high efficiency 
over far longer periods, whilst maintenance costs are con- 
siderably reduced by the less frequent necessity for overhaul. 
Apart from the extreme hardness, the resistance to corrosion 
is of the utmost importance. The surface is immune trons 
practically every chemical attack it is likely to meet. 

Since chromium has an extremely strong affinity for itself but 
not for other materials, the possibility of piston seizure is 
considerably reduced. 


APPLICATIONS 
Bores of Cylinder Blocks and Liners for marine, loco- 
motive, aero, road vehicle and stationary engines using 
steam, oil and petrol. Gudgeon Pins. Rollers. Pump 
R 


ods. Piston Valve Liners. 
Gritish 


VAN DER HORST. 


Listard Process -Van Ler Horst Patents 


Address your enquiries to :— 
THE SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS CO., LTD., 
SHEEPBRIDGE WORKS, CHESTERFIELD 


who will be pleased to discuss without obligation CHROME 
HARDENING as it affects your own particular problems. 








SHEEPBRIDGR STOKES} 
IRON 
Castings 


















Ver 





SAND-MOULDED OR 
CENTRIFUGALLY CAST 









Sand-moulded or Centrifugally Cast, for 






all normal and particular duties met with 








in industry. For resistance to heat and 





scale, abrasion and other wear, corrosion 








and erosion and for exceptional strength. 


of highly 


is at the service of 






The 
specialised 


wide experience a 


staff 





those having problems and difficulties 





| of 















connected with metals. We _ shall be 
ha to advise you. 
PPy Y r We 
Address your enquiries to :— 
SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS CO., LTD., 
CHESTERFIELD. 
LOR 
vic 
WE! 
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DELIVERY IN 12 WEEKS 




























Herbert No. 10S 
Vertical Milling Machine. 


\LFRED 





IN STOCK 

OFFERED SUBJECT TO PRIOR SALE 
Herbert No. OV Motor-driven Vertical Mills, 

11".« 5” x 14}” (spindle to table). 
Edgwick Twist Drill Grinders, }” to 1}” diam. 
Edgwick #4,” and }” Whit. Horizontal Tappers. 
Edgwick 15-Ton Power Forcing Press. 
Edgwick Arbor Presses, 7” x 4}”, 14” x 11’. 
Edgwick Z.2018 Air-operated Die-Caster_ for zinc, 

3} Ib. capacity. 
New Manchester 6” x 6” Hack Saws. 


Taylor and Fenn No. OO D.A. Spring Press, 
foot-operated. 


Standard }” High-speed Sensitive Bench Drills. 


Atritor Unit Coal Pulverizers, 500, 1,000, 2,000, 
3,000 and 4,000 lb. hourly capacities. 


EARLY DELIVERY 
Herbert No.-O Motor-driven Plain Hand Mills, 
lever feed, 4” x 2}” x 5”. 
Herbert No. O Motor-driven Plain Hand Millis, 
screw feed, 8” x 32” x 52’. 


Herbert No. 1 Motor-driven Plain Hand Mills, 
lever feed, 7” x 3}” x 8”. 








‘HERBERT 


MACHINE TOOLS IN STOCK AND FOR EARLY DELIVERY 


@ 


Herbert No. 18 Motor-driven Plain Hand Mills, 
auto. feed, 10” x 3}” x 8’. 

Herbert 50” Broaching Machines. 

Herbert Junior Motor-driven Surface Grinders, 
8” x 4” x 9”. 

Herbert No. 10S Motor-driven Vertical Mills, 
14” x 6}" x 124”. 

Herbert Type O Ball-bearing Drills, pl. sp.—}’ ; 
gd. sp.—1”—belt drive. 

Herbert Type O Ball-bearing Drills, pl. sp.—? 
“—-motor drive. 

Herbert Type B 4” Motor-driven Bench Drills. 

Herbert ” 4 }" ” ” ” 

Herbert Motor-drive Utility Heads. 

Herbert No. 2 Patent Motor-driven Simplimil, 
make XK IZ". 

Motch and Merryweather No. 3 Cold Sawing 
Machines 


No. 1 N.D. Two-Spindle Vertical Profile Mills, 
12” x 15” table. 

20” N.D. Motor-driven Shapers. : 

Senior M2 Motor-driven Plain Mills, 18” x 5}’ 
x 14”. 

Edgwick 18” Manufacturing Mills, 18” « 6” x 10}’. 

Edgwick M.55 Hand-operated Die-Caster for zinc, 
10 oz. capacity. 


All these machines are NEW. 


HERBERT LTD. COVENTRY 









Designers & 
Builders of 


RAILWAY 


lof all types in 
wood or steel 






|} LONDON OFFICE: 





WESTMINSTER, S.W.I 





CARRIAGES 
|& WAGONS 


VICKERS HOUSE, BROADWAY, 









METROPOLITAN-CAMMELL 


CARRIAGE & WAGON C° LIMITED 


ICE: | 


HEAD OFFICE: SALTLEY, BIRMINGHAM 















Fourteen-ton Oil Tank Wagon 
for service on British Railways. 
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thing Too big for 
Bullers: 











IZE, of course, isn’t everything, but to produ 
E.H.T. Bushings of this magnitude implies specialise 
organisation. 


The High Tension Circuit Breaker Bushings sho 
here are just another example of Bullers capacity f 
tackling an outside job. 


Big as they are, they are all in the day's wal 
for our Research Laboratories and Works. And‘ 
ensure absolute accuracy and 
interchangeability in assembly, 
we manufacture Complete Units, 
both porcelain and ironwork, in 
our own plants. 


Whatever your requirements—whether 
on the large scale as here or small and 
intricate—make sure by specifying Bullers. 


BULLERS, LTD. HF 
THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY ‘§~*}] 


: 196 D , Manchester 
Bianchestge een : aa he a Telephone : Walton-on-Thames 2451 
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"DESIGNED FOR EFFICIENEY, xx conc rne 


50.cyele 300 r.p.m. alternator for 


| BUILT FOR RELIABILITY, 922m 
ee a 


_ | Peebles Engine Type Alternatorsare | 
©) designed and manufactured on lines 
‘| which ensure a high standard of 
see performance and maximum | 
*) reliability under all conditions of 
|. service. 


They possess many important 
features, including the structural 
advantages Gaptine from fabricated 


a eles to meet the individual 
requirements of any class of engine. 
td 

















BRUCE PEEBLES & CO. “LD. erin ere | “EDINBURGH ; 


‘Manufacturers of all sizes and types of Rotating Electrical Machinery, Transformers and Rectifiers. 








CRAIG & - DONALD | LTD. 


(SCOTTISH MACHINE TOOL CORPORATION LTD.) 


JOHNSTONE, eax GLASGOW 


BUILDERS OF HIGH QUALITY 


POWER PRESSES 


OF: AGL “TYPES 
for 


SHEET METAL, BRASS STAMPING, 
FORGING, FOLDING, 
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A challenge to 
TRANSPORT USERS 








USERS OF TRANSPORT MUST 
PROVIDE 100,000 EXTRA 
WAGONS AND LORRIES 


HERE must be no weak link in the 
"T auin of Britain’s war effort. The 
gathering momentum of production must 
not be hindered by inadequate trans- 
port. The country needs immediately 
thousands more wagons and _ lorries. 
They cannot be manufactured because of 
shortage of labour, of materials, of time. 
Yet if you, transport users, will help to 





cut down standstill time by even 15 per 
cent., the nation’s transport facilities 
will be increased — by the equivalent of 
100,000 extra wagons and borries. 

In effect, you can do a great deal to 
supply Britain with these extra vehicles 
practically overnight. Now is the time 
to plan and work to get a Quicker 
Turnround of the vehicles you use. 


Ask yourselves these questions 


1—Have you planned to make labour available’ to load or 
discharge immediately? Have you arranged to load 
to capacity ? 

2—Have you instatled labour-saving equipment to speed up 
loading and unloading? If this is not possible, have you 
improvised ? 

3—Do you help consignees by informing them, as far as you 
can, when the goods you forward may be expected to 
arrive ? 


4—Are your arrangements between your office and your 
loading staff as good as they should be? For instance, 
have you arranged for the immediate checking of loads ? 


5—Have you talked the matter over with the men who 
actually load and unload ? 


6—Do you make the most of every hour of daylight to clear 
loads, carrying on into the blackout when possible ? 


WORK FOR 


Vuicker 


urnvo und | 


SPEED UP LOADING AND UNLOADING 


tsswed by the Ministry of War Transport 
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SILENCE 
SECURITY 
\ SIMPLICITY - 


ST > 
eines agg FLEXIBLE BEARINGS 


ISOLATE VIBRATION ~ ELIMI 
LUBRICATION IN OSCILLATIN 

















* Extract from “ENGINEERING,” Aug. 29, 1941. 





LARGE “SILENTBLOC’’ FLEXIBLE 
BEARING. 


/ Aw interesting instance of mechanical development 
arising from war conditions but possessing great 

potentialities for peace-time applications is afforded by 
the production of a large Silentbloc flexible bearing for 
certain work connected with armaments. This bearing 
should be of great utility in those heavy machines 
which, hitherto, have had to meet oscillating move- 
ments by metallic pivots requiring lubrication. The 
new bearing, since it has a bore of 6 in., and an outside 
diameter of 10 in., is a big advance on previous standard | ms 
practice, the largest bearing of the standard range} i 
having a bore of 34 in. and an external diameter of 
54in. The length of the new bearing is 3 in., as against 
the 11 in. of the standard bearing. This high ratio of 
outside diameter to length provides greatly increased 
flexibility with respect to angular 1xial displacement, 
while its resistance to lateral or end displacement is 
adequate. 

The new flexible bearing is manufactured by Messrs. 
Silentbloc, Limited, Victoria-gardens, Ladbroke-road, 
Notting Hill Gate, London, W.11, and retains the 
characteristics of the standard types, namely, self- 
alignment after deflection, and complete resistance to 
water, weather or grit. These ensure a long life without 
adjustment or lubrication. The rubber ring between 
the outer and inner sleeves, as in the smaller bearings, 
is forced into position so that the effort made by the 
ring to regain its original shape exerts a radial com- 
pressive force of sufficient intensity to prevent slip 
between the three elements provided that the ampli- 
tude of oscillation does not exceed about 20 deg. on each 
side of the neutral position. Increase in the amplitude 
on one side, may, however, cause the rubber to slip 
and take up a new neutral position. There is thus 
no likelihood of the rubber being ruptured. The 
smallest listed Silentbloc bearing has a bore of ¥ in., 
an outside diameter of ¥% in., and a length of } in., and 
between this and the new large bearing there are 
obviously great differences in assembly afd handling. 
The standard technique, in consequence, needed con- 
siderable revision, but the new methods have enabled 
a satisfactory rate of output to be maintained. i 





oe 


For Victory over Vibration 


ANTI -VIGRATION 
MOUNTHFSS, 


(@, ———the service of our Technical Department is available to you 


SILENTBLOC LTD. 


Victoria Gardens, Ladbroke Road 
Notting Hill Gate, W.lII 


Telephone: PARK 9821 (4 lines) 
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BVA-To)=1\1 =D XO) 
ARMSTRONG - WHITWORTH 


SIR W G ARMSTRONG WHITWORTH & CO (IRONFOUNDERS) LTO. CLOSE WORKS. GATESHEAD-ON-TYNE 


Associated Companies JARROW METAL INDUSTRIES LTD 
ARMSTRONG WHITWORTH & CO ( PNEUMATIC TOOLS) LTD 
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M ANY years of service in the boilerhouses 
of leading utilities and industries have proved the efficiency of 
all Bennis Combustion apparatus. Bennis Combustion Ltd. 
have specialised in this particular section of engineering over 
a period of over 70 years. Their position of continued enitingite 
in the[manufacture of mechanical stoking equipment is the 
result of advanced engineering, careful workmanship, and 
the application of research. Good engineering of boilerhouse 


ee — equipment is not only good protection for your investments, 


B EN N if . Va tent | cheap insurance against trouble and{expense, but is a guarantee 


M E c HA N ‘s AL oe 1) aa") S * of —s service which is essential in British industry 


icp ammeMREER =~ to-day. Specify Bennis and be sure of better combustion. 


Copies of Bennis Publicationsidescribing (!) The Bennis 
Air Draught Stoker, (2) The Bennis Coking Stoker, 
(3) The Bennis Sprinkler Stoker, (4) Bennis Coal and 
Ash Handling Plants, (5) The Bennis Unit Chain Grate, 
may be obtained free upon request to:— 


NNIS COMBUSTION LTD., LITTLE HULTON, BOLTON. London Office: 28, VICTORIA ST., WESTMINSTER, S.W.1 
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FISHER 


td 


AU) | 


AE 
DEP ENP a ALWAYS AVAILABLE Ga 


GUARANTEED 


CROFT’S “V’’ ROPE DRIVES are acknowledged the most practical, convenient, 
reliable and efficient method of driving all classes of machinery. 

STOCK DRIVES available from fractional horse power upwards in all ratios 
up to &—I. 

Ask for copy of CROFT’S STOCK “‘V’’ ROPE DRIVE catalogue S.G. 133. 


Finger Tip Selection of correct drive for any power. 


omnes SPECIALISTS 


in Steel, Stainless Steel and in 

Aluminium Alloys-also in the 
industrial Heating at its a 
Best—that's the best descrip assembly of such pressings and 


tion to give to the Brockhouse 


“‘Selfstoke”” Heater. It Is in sheet-metal if] eyulerela are p 


clean and economical. Has 
no working parts and gears 


and is therefore quiet in Ps 

operation. A 

B.T.U. output up to 4,000,000. 14 [ 
\ & ) 
x a: 


Factories throughout the 
country are spending less on 
heating through the Instal- 
lation of Brockhouse “Seif- 
stoke” Heaters. Perhaps we 


can assist you. Full details FISHER & LUDLOW LTD., 


available upon request to :— 


BROCKHOUSE a | : 7 
HEATER Co., Ltd. Dea Steet -- Birmingham 5 
VICTORIA WORKS 


WEST BROMWICH 


Head Ottices 


London 
nas, | stalaa QUA 2. WGZ 


} — 


SUE: 





SELFSTOKE 


we GRAVITY FEED BOILERS 
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Photo by courtesy of ‘‘The Oil Engine” 


{l-ENGINE FEN SCHEME 
COMPLETED 


The illustration shows the largest of four Pumping Stations (4 engines, 
totalling 1,440 B.H.P.) now in service for the North Level 
Commissioners. 

The scheme has a total power output of 2,510 B.H.P., and is another 
instance of the adoption of Crossley-Premier horizontals for pumping 
duty. Continuous operation over long periods has been a feature of 
these engines for many years, due chiefly to simplicity and strength 
of the mechanical details. 


EROSSLEY-PREMIER 
ween DIESEL ENGINES 


, CROSSLEY-PREMIER ENGINES LTD., SANDIACRE, Near NOTTINGHAM 








36—F P.48 








ARCLAY - LOCOS. 


STEAM 
DIESEL 
FIRELESS 


av a 


ESTABLISHED 
1840 


2. gfe 


LOCOMOTIVES OF EVERY DESCRIPTION FOR ‘COAL, ‘Ol & WOOD FUEL 


| A. BARCLAY, SONS & CO. LTD., Caledonia Works, KILMARNOCK. 


LONDON OFFICE : 38, VICTORIA STREET, WESTMINSTER, S.W.1I. Telephone: Victoria 6407, 











or 


BOLTS 
NUTS 
RIVETS 
WASHERS 


FOR ALL 
Engineering & 
Constructional 

Work 


Richards 


CHARLES RICHARDS & SONS, Ld. 


imperial Nut and Bolt Works 
DARLASTON, nr. Wednesbury 


Phone: Darlaston 140 (5 lines) 
Wires: “ Richards, Darlaston ” 
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ELECTRIC 
RESISTANCE 
6 & & WELDERS 


@ Designed and built by specialists. 


@ Range includes machines for Butt, 
Seam, Spot, and Projection Welding. 


@ The B.I. have designed and pro- 
duced machines for the largest 
sections yet welded in this country. 


@ Increased demand for B.I. Welders 
proves their popularity. 


@ Send us full particulars of your 
production problems and let us 
advise you as to the saving that 
can be effected. 





The illustration shows 


B.I. PROJECTION WELDER 124 














BRITISH INSULATED CABLES LTD. 


Head Office : PRESCOT, LANCS. Tel. No.: 


PRESCOT 6571 
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COL? L 





HYDRAULIC & GENERAL ENGINEERS. Phone : 75481-2 Hunslet. Grams: RIVETTER, LEEDS. 





improved Plant for BOILERWORKS, SHIPYARDS, STEELWORKS, RAILWAY CARRIAGE & WAGON WORKS, Etc. 





Enclosed type Horizontal Electrically Driveu Three Throw Hydraulic Pressure Pump with 
crosshead: 


forced lubrication and totally enclosed crankshaft, connecting 


SEND US YOUR ENQUIRIES. 








is and gearing. 











THE ENGINEER 














HOPE’S LAVATORY CUBICLES 





in Pressed Steel to Standard Sizes 


HENRY HOPE & SONS LTD., SMETHWICK, BIRMINGHAM & I7 BERNERS ST.. LONDON 











When ordering, please quote Government Symbol and Department Contract No. 





art. Javal CeAgie 


INSTALL 09 )4 4g TALL 


17, [44 
MAE teat é SILE 


NORTHERN 


"4 ’ 
ass RP eS , 


SEND US ‘YOUR  SaeRIES | “ALD “ADMIRALTY € WAR “OFFICE LISTS 
THE 


NORTHERN 


MANUFACTURING COMPANY LIMITED 
GEAR SPECIALISTS ALBION WORKS GAINSBOROUGH 
Telegrams: GEARS . GAINSBOROUGH Telephone : GAINSBOROUGH 190(4lines) 
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and powers... 


DIRECT ACTING: STEAM TURBINE or MOTOR 
DRIVEN CENTRIFUGALS in standard. sizes and 


capacities. 


We have unrivalled experience in all boiler feeding and 


feed heating problems in land and marine installations. 
Sy 





G. & J. WEIR L™® 


AUXILIARY MACHINERY SPECIALISTS 


FEED HEATERS - DE-AERATORS - EVAPORATING 


and DISTILLING PLANTS - AIR PUMPS - FEED OF: Uw Oy. 0 ak ej FW ere)" 


REGULATORS - AIR COMPRESSORS - Etc: 
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ME TROP OnTA 


«Vickers ~ 


TRAFFORD PARK : MANCHESTER !7 
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LIGHT RAILWAY 
EQUIPMENT 














A 
“TIP” 
IN THE 


TRUCK 


LINE 
66 BUY’’ 


HUDSON 


















































IHustration No. 1758 











Mustration No. 1759 


ROBERT HUDSON 


HEAD OFFICES : -- LIMITED .- LONDON OFFICE}: 


RALETRUX HOUSE, 21, TOTHILL STREET, 
MEADOW LANE, LEEDS 4 = - D WESTMINSTER, S.W.1 
TELEPHONE ; 2.0.00.4 LEEDS TELEPHONE : WHITER 7127 Til PP: N G 
CABLES : “ RALETRUX "gALLEOFFICES = 


BRANCHES AT :— Wy F 
JOHANNESBURG, P.O. BOX 5744. DURBAN, P.O. BOX 1007. LUANDA, P.O. BOX 410. COBITO, P.O. BOX IOI. 
CALCUTTA, P.O. BOX 23. PORT LOUIS (MAURITIUS), P.O. BOX 161. CAIRO, P.O. BOX 1446. - 


SOLE SELLING AGENT FOR , & 


STEAM & DIESEL LOCOMOTIVES—Ali Sizes : ESTATE 


Made by THE HUNSLET ENGINE CO. LTD. 
INCORPORATING KERR STUART & CO. LTD. and THE AVONSIDE ENGINE CO. TRUCKS 
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FOR ELECTRIC 
STEAMorHAND 
POWER with a 
lifting capacity 

up to 50 Tons 








\\ 
\ 
DERRICK CRANES 
Ws. MORGAN « CO, Lro. 


KILWINNING, SCOTLAND 





DEFENCE (GENERAL) REGULATIONS, 1939, REGULATION 56A 
(S.R. & O. 1941 No. 1596 and S.R. & O. 1941 No. 1986) 


TO ALL PERSONS 
INTENDING 
TO CARRY OUT ANY 
BUILDING 
OR CONSTRUCTION WORK 


S from Ist JANUARY, 1942, a revised Defence Regulation 56A 
will come into force. Under the new Regulation, no work of 


REPAIR (including repair of CONSTRUCTION 
WAR DAMAGE) 
NSTRUCTION 
MAINTENANCE OF PREMISES eer 
DECORATION ALTERATION 
REDECORATION DEMOLITION 


is permitted in the United Kingdom if the total cost of the work 
exceeds £100, unless a licence to carry out such work has first been 
obtained from a Regional Licensing Officer of the Ministry. 

In addition, no work of the kind mentioned above may be under- 
taken on any single property in the United Kingdom if the cost of 
such work together with the cost of any other such work carried out 
on that single property during the 12 months immediately preceding 
exceeds the sum of £100 unless a licence has first been obtained in 
respect of such work. 


NOTE : This limit of £100 includes cost of labour 
in every case. 

Local or Highway Authorities and Public Utility Undertakings 
require to obtain an authorisation from the appropriate Government 
Department for work of construction, reconstruction, or alteration 
only, the cost of which exceeds £100. 

Copies of the new Defence Regulation 56A may be obtained from 
H.M. Stationery Office, or through any bookseller. 

Copies of a new (third) edition of the “* Notes for the Guidance of 
Applicants” may be obtained from the Regional Licensing Officer, 





“ nit 
DIESEL ENGINES 
Wlustrated Advertisement last and next week 


GLENIFFER ENGINES LTD. 
Anniesland, GLASGOW. 





Ministry of Works and Buildings at one of the following centres :— 
London Tunbridge Wells Birmingham Leeds 
Edinburgh Reading Nottingham Manchester 
Cardiff Cambridge Bristol Newcastle 


IN THEIR OWN INTERESTS EMPLOYERS 
NOT REGISTERED as Building or Civil Engin- 
eering Contractors who have in their direct 














employment staff engaged on the maintenance 
of their own premises, and who have not made 
the return on form 8B.C.E.4 (available at 
Employment Exchanges) SHOULD DO 
SO IMMEDIATELY. 














FOR 


GENERATING SETS 


AND ALL 


INDUSTRIAL APPLICATIONS 





TELEPHONE : STAFFORD 64! 








W. H. DORMAN & CO, LTD., sTAFForD 


ESTABLISHED 1870 TELEGRAMS : DORMANS, STAFFORD 


Horse Power: 65-86 
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a 
Two 125-ton Ladle Cranes ia 
supplied to a British 
Steelworks. . 
3 Over 100 '’ Wellman’’ Ladle Cranes 
{ are operating in Steelworks through 
id out the World 
The Cranes are built for arduous 
service and are fitted with every Bd 
+ ¥ 
modern device to ensure a high z 4 
factor of safety—so necessary where 9" nan 4 Tad GHRLRRR EET 
molten metal is being handled = # Ty] 
Our products include Cranes for LOBE SPORE 
ees aeons THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
: VICTORIA STATION HOUSE VICTORIA STREET LONDON Wi 


SPECIALITIES 


‘EXTRA VANADIUM’ 
and 

a ‘SPECIAL COBALT’ 
HIGH SPEED 

STEEL 


TOOL BITS made from 
18% Tungsten, 

5% Cobalt & 

10% Cobalt 

HIGH SPEED 

STEEL 


Tue VULCAN STEEL X TOOL C2 L@ [seri H. See ee 


MANUFACTURERS OF HIGH GRADE CRUCIBLE ‘AND ALLOY STEELS MACHINERY LTD. ONE" ASTON CROSS 326151 BIRMINGHAM 4 


Cornish Steel Works, SHEFFIELD, 6 


MACHINE GUNS CANNOT WIN THE BATTLE FOR PRODUCTION 


Y SIPIRAY GUNS CAN! 


Speed and yet more 7 


gee your factory into the fight armed with front line equipment. 
speed, greater accuracy, better finish. The answer to all these insistent demands is spray 
painting with robust and reliable spray paint guns. There are few fluids that B.E.N. 
Guns cannot spray, few places so inaccessible that they cannot reach them. Write to-day 
for Catalogue CB36—it tells you all about B.E.N. Spray Guns and equipment . . . . designed 4 


to solve your finishing problems. 
f= 


B.E.N. PATENTS LIMITED / 


Telephone : High Wycombe 1630 (6 lines) 
BEDFORD, CHELTENHAM, LIVERPOOL . 





HIGH WYCOMBE, BUCKS. 
REPRESENTATIVES AT LONDON, BIRMINGHAM, 
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(so0od cheer 
this Christmas 
to all...and 

keep smiling 

aolwelereapmmelelal 
we've finished 
the job 
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For 
High Efficiency 


FOR ALL USUAL REQUIREMENTS: Circulating water in condensers. 
Impounding. Irrigation. Pumping screened sewage. Hot water circulating. ei 
Gas and Steel works. Coke oven duties. Mine Drainage. Waterworks 
services, etc. 


The illustration shows a set of three “ Pulsometer ” H.S. Split Casing Centrifugal Pumps supplied 
for irrigation in Egypt. 
Capacities : 1,300 gallons per minute against 43 feet head. 


Single-stage pumps cover heads up to 300 feet and two-stage pumps up to 500 feet. 


List No. 2373. 





; [ulsometer Engineering C’1, 
: ed fine Elms lronworks, Reading. 








WORKS - SIDCUP - KENT Telephone: FOOTS CRAY 302 














J problems 
See deere, | SHEFFIELD ENGLAND 


GRA 
“ROSSELL S VINCENT SCZ 
SHEFFIELD Phone!-citt 7722, 


BOULTON: PAUL LTD - tNeiveEn: 


NORWICH BIRMINGHAM ion, Boxed, | 











FIRTH =— BROWN 


NITRALLOY STEEL 
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1 ap GLASGOW ROLLING STOCK & PLANT 


fT “tet NELSON X CO. os 


JPwuERS OF RAILWAY CARRIAGES, 


other 
AILWAY and oe TRAMWAY ROLLING STOCK. 
AXLES, RaILway PLANT, oimewen, 
Y purr Work and iron and Brass Castrnas. 
red Office and Chief Works ; MOTHER’ 
fel piney A fy Hall Chambers 


porqvenne, Walton-on-Thames, Surre 
cada illustrated A Advertisement page 31, lon ‘week. 


, Y. PICKERING X CO, LTD, 


MANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
‘BUS BODIES, WHEELS AND 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. ForHome, 

Colonial and Foreign Railways. 


WISHAW — SCOTLAND 
LONDON OFFICE : 
10, Iddesleigh House, Caxton Street, S.W.1. 


. R. TURNER, LIMITED 
Maenafacturers of 

WAY ROLLING STOCK AND MINING 

apamemene ya~? ‘or Home and Abroad. 














: LANGLEY 
Office : * 32, V Victoria Street, 8.W.1. 


Advt. in issue of Oct. 10th, page 3. 


E GLASCOW RAILWAY 





ENCINEERING COMPANY‘. 


RIGBY STREET, GLASGOW, E.1. 
Telephones : Bridgeton 3350 & 1562. 
Telegrams : f Bim Phone, Glasgow. 

im. London Office: Messrs. C. Tennant, Sons 
cjo J. H. Vavasseur & 
Square, Minories, LONDON, €.C.2. 
Manufacturers of 
y bor ps Wagon and Tramway 
ls and Axles and General Engineers. 


NEA CEORCE RUSSELL & Co: 


Eee | 
Lip MOTHERWELL bi 








Makers of 





LEDWARD & BECKETT, Lr 


PARLIAMENT MANSIONS, VICTORIA A ST., WESTMINSTE R, S.W.1. 


EJ ECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES 
AUTO. VALVES, VACUUM BREAKERS, etc. 


CATALOGUES ON APPLICATION 
Telegraphic Address : Preferment, Sowest, London 














Telephone No. : ABBey 5429 
FOUNDRY 


GLOUCESTER finites 


MALLEABLE IRON CASTINGS in Black- 
heart & White-heart, HIGH DUTY GREY 
(RON betas WROUGHT IRON 
5 Grams : 
Pulleys, Gloucester 
Address : EMLYN WORKS, GLOUCESTER 








CRANES 


AND HANDLING 





LIFTS & ESCALATORS 


J. & E. HALL L"?: 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 
London Office : 10. ST. SWITHIN’S LANE, E.C. 
TELEPHONE: MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 








|| HEND: ERSON YI 
. Aber 





GatvanisinG & ConsTRUCTIONAL [IRONWORK 


TANKS 





JOSEPH ASH AND SON, LTD., 
Rea Street South, BIRMINGHAM. 


Circular Chart Recorders 


Temperature and Pressure 
Recording Instruments 


These instruments are sup- 
plied in various constructions 
accarding to the nature a 
the application. The rang: 

of cases available include® oe 
standard damp and dust 
tight case and hard case 
for portability. 

Temperature instruments 
are supplied vapour tension 
or mercury filled according 
to requirements. 


For prices and 
full particulars 
of ranges and 
special feature 
see list 107, 
gladly sent on 
request. 


THE DRAYTON REGULATOR 
AND INSTRUMENT CO., LTD. 
WEST DRAYTON - MIDDLESEX 


All4 











SPEC ALISING 

IN NON-FERROUS 
CASTINGS oF 
every description 














Y 302 


“x __ Wis, ae Yh, y\ — 


=SER= tt te vOnG 





A 


. 


PHILIPS LAMPS 


LOL GG, 


LIMITED, CENTURY HOUSE, 





= — 


SHAFTESBURY AVENU-E, 


We th 





GOOD aoe INCREASES Ass OWIPUT AWD EFFICIENCY 


LONDON, W.C.2. 





33.4 


The CROCKATT-PATENT 


ELECTRIC SALINOMETER 


keeps” a constant 
watch on the 
purity of the feed 
supply—from as 
Many sources as 
you careto employ 
—condensate—dis- 
tillate — heater 
= drains, etc., and 
gives immediate 
warning of danger. 


SALINOMETERS 
supplied to test 
any number of 
points or single 
point. 
INDICATING OR 
RECORDING as 
required. 





Installations on land and sea include Greenwich, East 
London, North Met., 1.C.1., British and foreign 
Navies, T.S.S. “‘ Queen Mary,” ‘‘ Queen Elizabeth,” etc. 


W. CROCKATT & SONS LT. 


GLASGOW, S.I. 


iladale cranes 


Craven Bros. Grane Division Ltd. Loughborough 
FOR 


‘MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 


- WALLIS - 


ENGINEERING Co. 
Special Purpose & Automatic Machinery 
DESIGN — DEVELOPMENT — MANUFACTURE | 


5, Edmund Street, BIRMINGHAM 3 | 
Telephone - MIDLAND 4009 


VALVES | 
AND Coc KS - 


| 
1 
| 
' 


CAST IRON OR GUNMETAL 
ALL PRESSURES AND DUTIES 


BRITISH STEAM 
SPECIALTIES LTD., 
Wharf Street, LEI 


| 
| 


GOODALL CLAYTON&C° LP 
LEEDS 


CONVEYING PLANTS, BUNKERS &¢ 


filustration shows a 22in. 

Centres Sliding, Surfac- 

ing and Screw-cutting 
La 


ee 
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CONSUMMATE SKILL 


This view of the summit of Everest taken on infra-red plates at 
100 miles range marked an achievement in aerial photography. The 
Cooke lens which made such photography possible marked also an 
achievement no less remarkable. 

In all departments of optical design the craftsmen of Taylor, Taylor 
& Hobson Ltd. have always shown themselves equal to the occasion. 


pad 


PROFILE PROJECTORS . ELECTROLIMIT GAUGES . ALIGNMENT TELESCOPES 
ENGRAVING MACHINES . JAVELIN ETCHERS . COOKE LENSES AND PRISMS 








Tt 4-2-0. A: FAYL OR HOBSON 
ducajords 2c 


-on-Tyne 
SPECIALISTS IN HIGH- 
CLASS MACHINE TOOLS 


Powerful and Massive Shafting 
Lathes up to 50 inch Centres 


Railway Wheel Lathes 
Crank Shaft Lathes 
Chesk Lathes 
neck Lathes 


SEND US YOUR ENQUIRIES 





HEAD 


Dec. 26, 194] 


THE ENGINEER 








LOUDSPEAKERS oonstTacttep 


Beticteltlcl-lelthamn Zoll]- tate) a aol -fmr an 70) -1°¢- 


> LOCATION 


WARNINGS 


| » MUSIC FOR 
Py WORKERS 


FOR PARTICULARS OR LITERATURE WRITE OR TELEPHONE 
THE MAGNETA TIME CO. LTD. 
GOBLIN WORKS, LEATHERHEAD, SURREY 


TELEPHONE- ASHTEAD 866 (8 LINES) 


tonoon office 53-54 HAYMARKET, S.W.1 


OFFICE 


TELEPHONE; 
ABBEY 2366-7 











“INVERT” 
Steam Traps 


(one of the ‘‘Syphonia” range) 
Specially designed to secure reliable 
operation with compact dimensions. 


Note the following points :— 


Stainless Steel renewable valve and 
seat. Oval float for maximum 
leverage with free floating action. 
Inlet and Outlet in line for ease 
of installation. Combined Blow- 
through and Bye-pass if required. 


Other types of Steam Traps. available: 
Syphonia—ball float pattern. 


Syphonia Rapide—bucket float 
pattern for large duties. 


Radex—Thermostatic pattern. 
Also Vacuum Traps and Superlifters. 




















AUTOMATIC 
DUST EXTRACTION 


Dallow, Lambert engineers design 
and instal complete plants for dust 
extraction, ventilation and fume 
removal. A standard range of 
Unit Dust Collectors is offered for 





individual servicing of separate 
machine tools. Fans are another 
D.L. speciality. 





SPALDING STREET, LEICESTER 
"Phone: 27832-3 


20, KINGSWAY, LONDON 
"Phone: CHAncery 8325-6 





Tubular 


‘Reinforced 
concrete 


AIR RAID SHELTERS 


Their STRENGTH is their outstanding feature—they are made 
of the strongest known form of spun precast construction. 


Their UNIQUE DESIGN of double cage reinforcement is 
specially calculated to withstand the stresses imposed by 
adjacent bomb explosions, floor, top and sides being equally 
strong. 

Their IMPERMEABILITY is another valuable asset, they attain 
the same high standard as do Stanton concrete pipe-lines, and 
when supplied with doors they are completely gas tight. 


Cost of shelter for 50 persons is approximately £2 10s. per 
head (ex works). - 


Steel and wooden fittings extra. 


THE STANTON IRONWORKS COMPANY LIMITED, Nr. NOTTINGHAM 
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Oil-Minimum Switchgear 


We manufacture a complete range of Oil- 
Minimum Switchgear for standard voltages from 
132 kV to 6-6 kV with rupturing capacities of 
1,500 MVA and 350 MVA respectively. 


The illustration opposite shows a 66 kV, == ae 3 
: “i ae ‘ E.H.T. Circuit Breaker Assembly Bay 
600 amp., 1,000 MVA outdoor breaker having _ ee 


an oil content of only 164 gallons per phase, fe f. ) — 
while the photograph above depicts a portion of we ey 2 ; AS E A 
our Assembly Bay, illustrating 33 kV, 750 MVA TT ELECTRIC LIMITED 


circuit breakers in addition to the 66 kV : re . q . pork oo nee al 

circuit breakers. i ELECTRICAL & MNFG. CO. LTD 
oe. Head Office ; 

FULBOURNE ROAD, 

WALTHAMSTOW, E.17 


Ephone: Larkswood 2350 (10 lines) 
Egrams: Autosyncro, Telex, Lon.on 


= 


Oil - Minimum 
Circuit Breaker TEL 
: TEL 











[MoO — DIESEL 
PUMPS ENGINES 
FOR FUEL AND LUBRI- VITAL NATIONAL PRODUCTS IN TYPES “U” AND “UL” 


> FROM 100 TO 440 B.H.P. 


careic Oe «TE Pesce sive” SPT ee 


OR SMALL QUANTITIES 
FOR A WIDE RANGE OF SUPERCHARGED. 
PRESSURES. 





IMO PUMPS are FITTED TO 
OUR ENGINES FOR LUBRICATION 
—THUS A SMOOTH FLOW OF 
OIL WITHOUT TURBULENCE OR 
PULSATION IS SECURED. 


— 
- 


[PUMPS SUPPLIED. 


MIRRLEES, BICKERTON & DAY LTD., HAZEL GROVE, Nr. STOCKPORT. 


— 
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SERVICE... 


Wild gales and driving seas do not deter the valiant men of Great Britain’s 
lifeboat organisation. More strenuous in war-time, their task of saving lives 
goes on, pursuing the tradition of Service which is indelibly associated with 
the **Red Cross of the Sea.” 

Behind the range of “Sirocco” Products there lies a similar tradition 
of Service, which finds practical expression in the efficiency of each 
manufacture. In particular, the wide- 
spread popularity of “Sirocco” Centrifugal 
Fans for all classes of Heating and Ventilating 
work is largely due to their exceptionally 
high performance, both as regards volume and 
pressure. ‘‘Sirocco” Fans are designed to 
meet the varying requirements of industry— 


in fact, there is a “Sirocco” Fan for every PRODUCTS 


purpose demanding movement of air or gases. 

















“SIROCCO” 
CENTRIFUGAL FAN 


DAVIDSON & Co. Limited 
SIROCCO ENGINEERING WORKS, BELFAST 


LONDON: MANCHESTER: LEEDS: BIRMINGHAM - GLASGOW - NEWCASTLE - CARDIFF DUBLIN 











BARS ano SHAFTING 


All sizes and lengths—}” to 8” 
dia. Unequalled on quality and 
prices. Mfrs. also of Pulleys, 
Plummer Blocks, and _ Trans- 
mission Equipment of all kinds. 
SEND FOR COMPLETE CATALOGUE. 


HY. CROWTHER & SONS, LTD. 
CLECKHEATON, YORKSHIRE. 


NK nw 


Tel.: 444 
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Herbert Morris Ltd. Loughborough England 


OIL SHALE 


The DAVIDSON ROTARY RETORT 
Asecond Battery of these Retorts has been in- 
stalled by the New Consolidated .Gold Fields Ltd 
PATENT RETORTS, LTD., 
No. 5, VICTORIA STREET, LONDON, 8.W.1. 
"Phone: Victoria 1960. 

















COUPLINGS « DETUNERS 


FOR ALL PURPOSES 


THE WELLMAN BIBBY CO., LTD 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, S.W.1. 
Telephone: Victoria 7752. 








Worthington-Simpson—Pumps 
LONDON...Tel.:—Holborn 4271 (5 lines 
NEWARK.......... Tel.:—Newark 601-2- 

MANCHESTER. ...Tel.:—Blackfriars 3810 
BIRMINGHAM........ Tel.:—Midland 5310 
NEWCASTLE.....Tel.:—Newcastle 22333 
GLASGOWV............ Tel.:—Douglas 1974 


BULLS METAL & MELLOID Co. Lp. 


Woker, Glasgow, W 4 
Tel.: Melloid, Yoker. Phone: Scotstoun 2218 & 9 
BULL’S METAL—Propellers, Bars, Sheets, Pump Rods, 
Valve Spindles, Condenser Stays and Plates, &c. 


MELLOID (Reg. Trade Mark)—Condenser and Boiler 
Tubes, Stays and Plates, Bars, Sheets, Valves, &c. 
HIGH TENSILE BRONZE—Cast, Rolled, Forged, to 




















WHITE METALS—Tempalto, Babbitt, Plastic, &c. 

















: CHESTER . EN 3267. ‘Grams “IEPCO” Cl 


A eco 


[SAND 


DROGEN & OXYGEN 


x SO... Sarnia ] By te ee Sass < 
THE INTERNATIONAL ELECTROLYTIC PLANT CO. LTD. 
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| THE BEST WORM GEA 





Typical combined Double Worm and Spur Dri 
for steel works plant. Ratio of reducti 
2160/1 with speed variation by P.I.V. infinitg 
variable speed gear to 6480/1 total ratio, 
Wallwork Worm Reduction Gears 4 
carefully constructed 

and rigidly tested. Con- 

servative rating enables 

them to withstand heavy 


overloads and provide a 


WALLWORK GEARS LIMITED, MANCHESTER 4 


TELEGRAMS : FOUNDRY, MANCHESTER. PHONE: BLACKFRIARS 180! (3 lines). ; large reduction ratios. 


smooth even drive with 








HANDLING EQUIPMENT 


STEEL TYPE 


AND HOLDERS J 
CRANES RUNWAYS 
0 LTD 
VAUGHAN CRANE C° L™ MANCHESTER, 11. MAC Pro re UMiNUM, rer rc oH a — 
AS WE DE Oo 
CUTE FOR PATS TRICAL APPLICATIONS. 7 Cty yj 
WRIGHT & Yj 9/7 ence provuction 
i & GOOD DELIVERIES 


“\, anpenson | | | U oy A Te ed | hs Aero 
Bc a been fokey V7. bh Ae ee A Ne "sg SONS 


Ofer 
w¢ PHONE: Gateshead 72246 , : a Scag i : 
KIneeway wc? GRAMS: WALTHAMSTOW el LARKcw 1044( Pte. Br Exch) LONDON E.17 
Phase: Holborn 9611 _“ Comstruet” Gateshead 


FLEcTRoMacnerS [2p 


LIFTING MAGNETS 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 
for afl purposes. 









































HIGH STREET, ERDINGTON, 
BIRMINGHAM, ENGLAND. 


CRANKSHAFTS 


MACHINED COMPLETE Alri ae < : 3 mm Tt | 
@ All types of forgings S Be ~~ a BR A | | (j 
@ All special steels in stock .- > ations se 


STRINGER & Co. (SHEFFIELD) Ltd. 
Wincobank Stee! Works, SHEFFIELD 


HAMWORTHY, 


PUMPS & AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING CO., Ltd., Poole, Dorset 
Phone Poole 735 (P.B.X.). Grams {nventjons, Poole 
Also 118, Queen Street, GLASGOW. 























Representing one of aur chief specialities, we offer a very wide range 

of types and capacities of modern and efficient equipment for the 

baling of scrap metals such as aluminium and aluminium-alloy scrap, 

light and heavy steel scrap, swarf, waste tins and the like. These incor- 
porate exceptional experience in design and manufacture, ensuring utmost 
reliability in operation under arduous conditions ASK FOR CATALOGUE No. 35 


OF LINCOLN _ ROSE, OOWNS eTHOMPSON LY? HULL ond LONDON 


SEE DISPLAYED ADVERTISEMENTS 
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THE UNITED 


PHOENIX RAPP - MACHINING S Pat sill 


COMPANIES LTD 


THE BROTHER OF MILLIONS .. . 


This nut, like millions of other nuts, was produced in an automatic lathe in ‘‘x’’ seconds. 
The steel from which it was made was ‘ Phoenix ’’ Rapid Machining Steel, which not only permits the 
machining time ‘‘x”’ to be as low as possible but gives a beautiful silky finish at the highest machining 
speeds ; it is uniform throughout, without hard 
spots, and consistent from batch to batch. 
“Phoenix ’’ Rapid Machining Steel has good CT EEL PEECH & TOZER 
Sp ene Sreperties, <ane-hardens well, and BRANCH OF THE UNITED STEEL COMPANIES LIMITED 


can be forged and stamped as easily as mild NYE ICRLES : SHEFFIELD 4 EVE! ay 


steel. Specify “ Phoenix” for all schedul owegee weaik 
eel. pecify oenix or a schedules PHONE: SHEFFIELD 41011 ROTHERHAM 1090 GRAMS: PHOENIX’ SHEFFIELD 


Where high production is essential. 


PHOENIX 


oe Co SA Sy odessa boule 
@® PH.27 
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JOHN STIRK & SONS, LTD. HALIFAX 


HILOPLANES AND HILOPLOWS 











‘te firm was established in 1866 and the 
Hiloplane is therefore backed by three- 
quarters of a century of experience in the 
design and manufacture of all types of 
machine tools. For more than half this 
period we have specialised in electrically 
driven machines. We were pioneers in 
all-electric planing machines having built 
our first Hiloplane in 1916. For the last 
twenty-five years we have been engaged 
continuously on the development of the 
Hiloplane from its: original form to 
the latest “‘ Wonworm” Hiloplane here 
illustrated. 














onsult ISLER X he CO avinced | 


hat they are at your service for all matters appertaining to 
ARTESIAN WELLS, BOREHOLES, MODERN PUMPING 
PLANT, SHAFTS, HEADINGS and all other work concerning 

- Phone: INDEPENDENT WATER SUPPLIES, also TEST BORINGS Branches «1 


WATerloo 7044 for foundation exploration, etc. Birmingham & Leeds 


C. ISLER & & CO. LTD., 33, BEAR LANE, SOUTHWARK, LONDON, S.E.1 


























THE MOTHERWELL BRIDGE AND eNGIte co., LTD. 





REPRESENTATIVES ABROAD 
NEW ZEALAND 
NEILL, CROPPER & CO., AUCKLAND 
SOUTH AFRICA 
DOWSON & Di -, JOHANNESBURG 


EGYPT 
THE PORT SAID ENGINEERING WORKS, 
S.A.E., CAIRO 








BRIDGES. ROOFS. STEEL FRAME 
BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETED PIPES. 
XILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 

OIL STORAGE TANKS. 

WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
ENDS. SLEEPERS. GUTTERS. 





HEAD OFFICE AND WORKS: 
MO T HERWELL 
Tel. Address: “ BRIDGE” oe ieee 7 
Tel. pe scan 40, 41, 42 
NDON ADDRES “4 
82, VICTORIA Ss $.W.1 


“ MOBRICOLIM” ASOWEST LONDON 
Tel. No.: ViCtoria 4183 


—— 





BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
Cco., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 


FLOATING DAY PONTOON &] 


BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 


“ROOFS EFFECTIVELY STOP 


EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 


—, 
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... BEGINS AND ENDS WITH REFRACTORIES 


HE WHIRR of an alarm clock, a 
smooth shave, the rumble of a train 

or the swish of a’car are a few common- 
place occurances which should remind 
men that all the productions of the 
modern world are the creations of HEAT 
—harnessed and controlled by Refrac- 
tories. Naturally the selection of suitable 
refractories is important because refrac- 


tories decide the life as well as the output 


or efficiency of all industrial furnaces.. 


Wherever plates and sections, castings 
and forgings, power and light are pro- 
duced or generated: in irdn, steel and 
alloy plants, in the glass and ceramic 
trades : in the cement and chemical indus- 
tries : wherever men use Heat—there you 
will find General Refractories products. 


G.P. 38 





S$. BASIC BRICKS 
(OOF MATERIALS 
. PLASTICS . INSULATION 


MmPRICKS . SILLIMANITE . SANDS 


General Refractories 


LIMITED 


HEAD OFFICE: 


GENEFAX HOUSE, 


SHEFFIELD 10. 


TELEPHONE 31113 (6 LINES) 





The “Fluxite Quins’’ at Work 











“ When it comes to a rush,’ ‘Tchuck: led EE, 
“ FLUXITE is the stuff, you'll agree. 
Young OI—he's jumped to it— 
How does the lad do it 
He’s young and he’s - l like me.” 
For all] SOLDERING work—you need FLUXITE 
—the paste FLUX—with —_ °° pay J metals 
are soldered and “ tinned.” eae of 
lead—without solder ; ane, the running” white 
metal without “tinning” the 
e. ce suitab! ‘or ALL METALS — excepting 
NTOM.—and can be used with safety on 
ELECTRICAL and other sensitive apparatus. 


With Fluxite joints can be wiped successfully that 
are impossible by any other —-_ 7 

Used for 30 - 

IR 8d, 1 


Ask to see the FLUZITE SMALL SPACE 
SOLDERING SET — compact 
complete with full instructions 7/6 

= for leaflets oe CASE HARDENING STEEL 

TOOLS with FLUXITE, also on 
“WIPED” JOINTS. 
FLUXITE Ltd. (ept. E), 
Bermondsey Street, S.E.1 


FLUXIT 


GOVERNOR 
PICKERING TYPE, 


and with Smith’s Patent 
Knock-off Gear. 


SIMPLE, EFFICIENT. 
Jockey Pulley Abandoned 


Operates if Governor Stops 
from any cause. 











Sole Licensees & Makers 


POLLOCK, MACNAB 


Makers to War Office and 
Admiralty. 





WEIGHBRIDGES AND 
WEIGHING MACHINES 
New designs at competitiz 


E.. A. ASHWORTH L'2 


DEWSBURY 


e@ prices 


Crown Works, Stainciiffe Rd 


WOOTTON BROS., LT0., 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT, 


Colliery Plant. General Millwrights 








a 





‘SAFETREAD’ 


Welded Mesh Steel Flooring 


Ideal for all types of Floors, Platforms, Gangways, Screens, Stairway and 
Ladder Treads, where Strength, durability, economy and penetration of 
Light are essential factors. 


Installations for Power Stations, Factories, Aerodromes, Works, 
iality, Light Supporting Steelwork, Stanchions and 


‘Handrailing also supplied at lowest prices. 
Experienced men retained for erecting complete jobs. 


MANUFACTURED BY— 


ALLAN KENNEDY ::.. 


VULCAN STREET, MIDDLESBROUGH 


Est. 1923 


etc., areas 


Phone: MIDDLESBRO’ 4074 


Grams: GRATING, MIDDLESBROUGH 
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’ Des 7 yt 
ob Shi by 
SIMON PLAN 














That was the Fowler policy in 1937, when 
our works were revolutionised in order 
that we might carry out big scale produc- 
tion of Fowler-Sanders Engines on modern 
precision lines . . 


That big scale production, which would 
normally be required for the many peace- 
time jobs which Fowler-Sanders were Le 
doing with conspicuous success before war . i 
disturbed our industries, must now be 4 , 
concentrated on the National Effort. a : = 


But if your plans for the future include e ‘ivan! Be ol 
the use of modern Internal Combustion 74 ; ee 
Engines study the outstanding performance - a e oe ae YON 
of the Fowler-Sanders ; the engine which r wan eR fy PLL 
gives that extra bit of H.P. from every a *t a eee 6 

ounce of fuel. ak a : eC 
Important developments have been intro- 

duced in the design of Simon Pneumatic 

Plants. The latest plants now operate on 

an entirely new system resulting in higher 


PETROL ENGINES from 1} to 16 b.h.p. efficiency and greater cleanliness. 
DIESEL ENGINES from 4 to 200 b.h.p. 


_ Fuel economy is the direct outcome of 
using the Fowler-Sanders Two-Way Swirl 
Combustion Chamber. 


Consult us regarding your handling problems. 

















JOHN FOWLER € CO., (LEEDS) LTD.,LEEDS to) 3 HENRY SIMON L° 


Telephone: Leeds 2/64/-4 Telegrams: FOWLER Leeds CHEADLE HEATH, STOCKPORT 


MARK 
UNIVERSAL BEADING , 
&ISWAGING MACHINE 








Swirt 
REGO. TRADE MARK 














Strongly constructed frame in which 
two shafts, one above the other, are 
rotated by Pinions with Hand Wheel. 


The upper shaft can be raised and 
lowered and the lower shaft can be 
adjusted longitudinally backward or 
forward. 


The Rollers are fixed on shaft with 
a key and inserted nut and tightened 
with a spanner. 


WIDE PLATE DRILLING? KEETON, SONS & Co., Ltd., Sheffield 
Get details of our Duplex * Machine (single: operator) Telegrams: KEETONS, 24492 SHEFFIELD Telephone: 24492 SHEFFIELD paeh st 
. used in shipbuilding yards. See List G.3. Oe cies 


Ne provi 
hh 

—_ “ 3) BRITISH CUTTING GASES LD. Bcn'; 

SPARTAN WORKS - CARLISLE ST. Bburisin; 

SHEFFIELD, 4 pide H 

INI 


KITCHEN & WADE L™: HALIFAX, ENGD: [|] sence cure: roncon, ciascow, neweasrieonirvne, nancuesnn tN 
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REMOTE AUTOMATIC 
PUMP CONTROL 





jitH LEVEL INDICATION AND ALARMS 


ELLIOTT-SHOTTER PATENTS 







Technical features : 
eration based on Elliott Transmission Telephonic communication can be main- 
hystern. tained over the same pilot wires. 
No contacts or relays in transmission circuit. Incorporates protection against line o1 
ily two pilot wires.* supply failure. 
\pproved for operation over G.P.O. lines. Gives audible and visual alarms in case of 
"If A.C. supply available at transmitter site. failure of transmission or controlequipments. 


ELLIOTT BROTHERS (Lonpon) Ltd., Century Works, Lewisham, S.E.13 





eld 


FIELD 


By courtesy of Warwick Rim & sectwniny Uv. Lid- 
high standards of Britain’s munitions of war rely for their attainment upon the specialised 

of many allied industries. A typical example is Hind-Griffiths Furnaces Ltd., who 
provided installations of Salt Bath Furnaces for Normalising Duralumin at many well- 
own aircraft factories. Their service begins with free advice on any problem connected 
h heat treatment and ends when their help is no longer needed. It covers the whole 
Great Britain and Northern Ireland. Their products include Gas Fired Furnaces for 
rrburising, Re-Heating, Annealing, Normalising, Hot-Air Tempering, Tool Hardening, 
nide Hardening, Heat Treatment of Light Alloys, Melting of Non-Ferrous Metals, etc. 


«ufiND-GRIFFITHS FURNACES LTD. 


be: Smethwick 1074 ROLFE ST., SMETHWICK, STAFFS Grams : Hi-grade, Smethwick 
whw 







.D. 
ST. 

















ie nse : a ee 2 = 
ENSURE ECONOMICAL & TROUBLE-FREE 
GRAIN HANDLING 







SPENCER (MELKSHAM) LTD. MELKSHAM - WILTS, 
eee — —— 





BIKE DIKOK DKOK DK KOK 3K DK DKA 


MARINE VEHICLE 


SK DK OK 





Deorldi "Foss nade 


7000 0. & 7735 cv., 2 cyte. 


TCTOR DIESEL 


“- 


CUB 


VECTOR OIL ENGINES (COVENTRY) LTD 


whw 


x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
ew 
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Ader’s Avion, the earliest machine of the kind that is said to have actually risen in the air. ; p VW M C - N 
~ & : A L LLA » Ll 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW, S.| 



















































































— | STEEL BRIDGES 
RIDE comes before a fall” they say, ; STEEL FRAMED BUILDINGS 


but very proud indeed must those 
pioneers in aviation have been when their nd 
machine rose to fly—yes, fly in air—even if STEEL RAILWAY WAGONS 
it did come falling down a little later. 
Now modern aircraft goes up and stays up—for hours and hours, covering TANKS 
thousands of miles at a stretch. —_ engines running perfectly under all 
conditions can secure these magnificent feats of endurance in the air. 
But to ensure that engines do run perfectly they must be supplied with ELECTRIC WELDING 
petrol oil and air, too, that is free from impurities. This is where Vokes 


Filters play their part. HYDRAULIC PRESSINGS 


Vokes Filters for aircraft are famous throughout the world. They are 
standard for most types of engines. Because of their standard of filtration FORGINGS AND DROP STAMPINGS 


efficiency 99-9 % of all dust particles to 0°00004in. dia. they are not only 


fitted to aero engines but form part of the elaborate test bed equipment in R A L W AY A N D CG E N E RA L E N ‘ | N E E RI N t 


aero engine works. 


CONSULT VOKES ON ALL FILTRATION PROBLEMS, BUT 
PLEASE DO NOT EXPECT IMMEDIATE DELIVERIES AT PRESENT 


: KE % FILTRATION 
EXPERTS 


Contractors to BRITISH AND DOMINION GOVERNMENTS Telephone : Telegrams: 
VOKES LTD., LONDON, S.W. IBROX 1410 (3 lines) “MACLELLAN, GLASGOW" 











t standard 


emperatures up 


efficient and 


that 


° PHOSPHOR BRONZE - GUNMETA 
settsnatyu + ALUMINIUM BRONZE - MANGANESE 
On Admiralty st’ ~= BRONZE IN CASTINGS AND INGOTS 
on Anproved Firm) PHOSPHOR TIN & COPPER 


m ANTI - FRICTION METALS 
{ (Copper and Nickel Hardened) 

CUPRO MANGANESE-SILICON 

AND FERRO-SILICON ALLOYS 


a as . BILLINGTON & NEWTON LTD. 
( orawall dcoad Synethwick 4 irminghan samp & Shee tennsteent. LONGPORT - STAFFS a, 




















194] 





Dro. 26, 1941 


THE ENGINEER 








—=== 


—— === 








LT 





TING 





GOW" 


o all our Trsassle: i are serving 
in Fis ‘ yesty s C fasces, or are 


Mico, hinplick or sei con- 


_ tractors, GS wish a “continuation of 
bd the marvellous spirit J co-operation 


Hak surely brcteny its just 


: > aE | nil poulvabsctiny to a prea © 


vilets to the security Jf aes ae 


NGG aE AG ace the birthright 9 


of all mankind. 





THE 


“DAVID 


BROWN” ORGANISATION 




















PORTABLE 


ELECTRIC TOOLS 
§ | G. CURTIS HOLT 


11, STREET LANE 
LEEDS, 8 


tocks of a yp °o 
BLACK. AND DECKER 
Electric Tools, both 
HIGH CYCLE and 


UNIVERSAL 








ALL TYPES OF LOCOMOTIVE AND MOBILE 


CRANES 
HENRY J, COLES LIMITED 


DERBY, ENGLAND 
Phone : Derby 45436/7. Gram# : “ Coles, Derby.” 


HYLAND HYDRAULIC (Oil) PUMPS 


Also HYDRAULIC 
CONTROL 
VALVES 


See Display Advt. 
December 5th issue 


“an HYLAND Ltd., WAKEFIELD 


SPRINGS 


OF ALL TYPES 


WILLFORD & CO. L"® 


PARK HOUSE WORKS, SHEFFIELD 























‘RAPID’ 


Lite Tails 
CHUCKS 


The RAPID MAGNETTING MACHINE Co., Ltd 
MAGNET WORKS, Lombard St., BIRMINGHAM 12 











| 
| 
o 








Catalogue free on request. 


o} Joshua Heap & Co., Ltd., 


Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from beginning to end as high-class Machine Tools and embody 
features not found in any other make of Screwing Machine. 


Hardened Steel. 


on the Cams. 


@ The Die Head is of our own Patented Design. 
@ All parts of the Head and also of the Die Holders which are liable to wear are of 





@ The wall of metal which surrounds Die Holders solidly supports them, and also 
eliminates the danger of the Operator being caught by protruding Die Holders. 


@ The four-throw cam is fitted with Hardened Steel Strips. 
@ The Hardened Steel Contact Blocks of the Die Holders bear for their full width 


@ These features render the Die Head when closed as rigid as a solid Die, and enable 
us to guarantee the Heads to screw perfectly parallel and uniform threads. 


ASHTON-UNDER-LYNE, 


ENGLAND. 
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‘FOUR DEFINITE ADVANTAGES 


i 
RAPID PENETRATION 


Tests have proved that 
with ANTOL penetration 
is effected in one-third of 
the usual time. 


2 
UNIFORM ACTION 


Small explosions causing 
irregularities insurface are 
impossible with ANTOL. 


These solid advantages 
mean saving of time, 
labour, and money, with 
maximum efficiency. 


ORDER NOW FOR 
IMMEDIATE DELIVERY 


Full a ate on request. 


CASE HARDENER 








3 


CLEAN WORKING 


ANTOL leaves no scale. 
The surface remains per- 
fectly clean and smooth 
after hardening. 


4 
ADAPTABILITY 


Supplied in powder form 
ANTOL is equally suit- 
able for Open Hearth, 
Molten Bath or Closed 
Box methods. 


PRICES 
Carriage Free. 
1ilb.tin - - 
78 « * * 
oo. . = 
oh... += 
28 Ib. oops 


& Bo 
Wo co Ww" 
ooo o O° 


PIDGEN BROTHERS LTD. 





Machine Sel Engineers 


(Dept. 1), Helmet Row, Old Street, LONDON, E.C.1 


























Catalogues giving 
full particulars of 
all our products 
and containing in- 
formation to belt 


and rope users. 














Photograph shows 


DIXEL rope drive and DIXIT belt drive. 





DICKS DRIVES 


DIXEL ROPES have high efficiency and low 


maintenance cost. 
or with fasteners. 


DICKROPES moulded rubber Vee ropes, robust 
construction which gives long life. All standard 
sizes from stock. 

DIXIT BELTS designed for high speed drives. 
Made endless or with fasteners. 


RUBERIX BELTS, woven from Filastic thread. 
Open belts or woven truly endless. 


frictional grip. 


DIXADD BELTS, extra power per inch width, 
for use on high ratios without tension pulley. Short 


centre drives. 


Short or long centres. 





R.& J. DICK LT 





GREENHEAD WORKS, GLASGOW, SE. 
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Have high 
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2,500kW., 3,000 r.p.m., Mixed-Pressure Turbo-alternator Set. 


TURBO - GENERATORS 


for 
| SMALL OUTPUTS 


4 
| 750kW., 7,000/1,500 r.p.m., Unit-type Geared 
4 Turbo-alternator Set. 











Straight Condensing Turbines 
Back-Pressure Turbines 
Pass-out Turbines 
Mixed-Pressure Turbines 


Special Purpose Turbines 


All types and sizes for the 
‘supply of power and process 
steam requirements. 


Write for Publications 
M56C, S30A, 573B, 561A, Q19. 














STEAM or DIESEL 


Loce MOTIVES 


: FOR © MAIN" LINE OR INDUSTRIAL PURPOSES 
THE HUNSLET ENGINE Co. Ltd. LEEDS 


Rol atelolam @hiiras LK. TOTHILL Shs S.W.| Agents: Robert Hudson Ltd., Leeds || 























=D iin 


Hit noes 
NON-FERROUS 


CASTINGS 


of PHOSPHOR BRONZE 


MANGANESE BRONZE 
ALUMINIUM & GUNMETAL 


(UP TO 12 TONS) 
a 





oe 
one 


*BIRSO’ High Tensile 


ALUMINIUM BRONZE 


possessing a tensile strength of 
45 tons per sq. inch 


We are also makers of Chillcast Rods and 

Tubes, Centrifugaliy Cast Worm Wheel 

Blanks, Finished Propellers and Precision 
Machined Parts 


Fully approved by Admiralty & A.I.D. 


T.M.BIRKETT 


& SONS LTD. 
HANLEY - STAFFS 





































Electric Cranes 
of every type 


te) (ot a a 


Loughborough 


‘MIXERS & EDGE RUNNER 
GRINDING MILLS 


Smedley Bros. 


Limited, 
BELPER, DERBYSHIRE. 
FOR ALL PURPOSES. 


STONEBREAKERS 


Crushing Rolls, Screens, 
Elevators and Conveyors 


Complete Plants for fine crushing 
or Macadam are our Speciaity 


ROBERT BROADBENT & SONS, Ltd. 


Phenix Ironworks, STALYBRIDGE ' 
Tel. No. 296 Tel. Address—Broadbent Stalybridge 


MACHINE 
idor TOOLS 


EpwarbD G. HERBERT LTb. 


ATLAS WORKS, LEVENSHULME, MANCHESTER 19 
See Illustrated Advt. Nov. 14th. 









































































































2 oz. to 2 cwt. to Client’s specification pias 
me: See our Advt. page 61, Sept. = acces 

CHAS. S. MADAN & CO. LT 4 
BROADHEATH, ALTRINCHAM. 
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SHIPBUILDERS & MARINE 
ENGINEERS 


Naval Ships, High Speed Craft, 
Special Service Vessels, 
Turbine Machinery, 
Reciprocating Steam Engines, 
High Speed Oil Engines, 
Water Tube Boilers, 

Oil Fuel Plant, Oil-driven 
Generating Sets for. Marine use. 


(s sfy— 


J. SAMU = WHITE 
& CO. LTD., COWES 


TELEGRAMS 








LONDON OFFICI 8, DUNCANNON STREET, W.¢ 


TELEGRAMS ARNAGE LONDON TELEPH 











C46(c) 








Embodying the positive dis- 
placement principle, these 
machines are unequalled for 
this duty, as they deliver a 
pre-determined weight of air 
without surges or pulsations 
even if slagging conditions 
temporarily cause increased 
resistance. 


Robustly built, they require 
the minimum of attention, 
whilst the comparatively low 
speed and absence of internal 
parts in contact give high 
efficiency, absolute reliability, 
low maintenance costs and 
long life. 











fm <a @) > am OF 08 27 0) AGS 
, CON VE RTE. RS 


FIELU 
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for 


Strong, silent, shock-absorbing; 
weather-resisting; Unaffected by 


oil, water, steam, 


heat or cold; absolutely vermin 
gl prolong indefinitely the 
. life of the metal 

which they. 





THE BRITISH THOMSON-HOUSTON CO.,LTD. 
CROWN HOUSE, ALOWYCH, LONDON, WC 2 


SILENT 
PINIONS | 


LIGHT or 
HEAVY DUTIES 


acid fumes, 


gears with 
mesh, 











wre 



















Get in touch with 
Musgrave 


hes 









~ Four Sets ~ 
Induced Draft 
rans & Engines 


Saf RUSGRAER CE 


The Specialists in INDUCED DRAFT 
and GRIT COLLECTING PLANT 


If universal use and growing de- Musgrave plant is giving efficient, 
mand count for anything, then economical service every day, 
Musgrave is the firm you require year in and year out, in large 
to solve your Draft problems. works all over the world. 


MUSGRAVE AND COMPANY, LIMITED 
BRETTENHAM HOUSE, LANCASTER PLACE, LONDON, W.C.2. 
CARDIFF, MANCHESTER, GLASGOW, BRISTOL, BELFAST 
AGENTS: 
SOUTH AFRICA...... The Dryden Engineering Company Limited, Box 815, Johannesburg. 
SOUTH AMERICA....Dixon & Middleditch Soc. Con., Sarmiento 470, Buenos Aires. 
SAPAAITA....2025000000004 Mr. Reginald Aitken, 124, Tower Street, Coronation Building, Kingston. 
KENYA COLONY...East African Industrial Equipment Company Limited, P.O. Box 51, Kisumu. 
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Pae\y y 


BELTING 


GIVES PERFECT 
POWER TRANSMISSION 
RESISTS HEAT AND STEAM 
WATERPROOF - STRETCHLESS 
GREAT TENSILE STRENGTH 
FOR FULL PARTICULARS APPLY TO THE SOLE MAKERS: 


FLEMING, BIRKBY& GOODALL Ltd. 


’ WEST GROVE MILL, HALIFAX Eng. 


























GAS FLOW 
RECORDERS 


are installed in hundreds of Industrial 
Undertakings for the measurement of 


CRUDE GAS : CLEAN GAS 
COKE OVEN GAS 
BLAST FURNACE GAS 
“SPLIT STREAMS” 

AIR TO PURIFIERS : DILUENTS, 
ETC. 


Write for full particulars to the manufacturers. 


WALKER ~CROS 


Te ge 








~ 





THE ENGINEER Dec. 26, 194} 


DRAWING OFFICE EQUIPMENT 
FIRE PROTECTION IN YOUR DRAWING OFFICE 


Drawings are the most vital and often the least protected records in your business. In a few minutes, fire may 
destroy your means to carry on production. Overhaul your arrangements with THE CHATWOOD SECURITY. 











For safe filing 
of original 
drawings and = THE 


er CHATWOOD 
: SAFE CABINET 
FOR 
PROTECTION 
OF FILMS 


THE CHATWOOD | If you use the film 
FIREPROOF method of drawing 
PLANFILING - | storage, these cab- 
CABINET THE inets will safeguard 


CHATWOOD them—one cabinet 

FIREPROOF will hold up to REINFORCED MONOLITHIC cy 
DRAWING 100,000 films. CONSTRUCTION used in the 
CONTAINER manufacture of Chatwood 
Products. co 





For placing in convenient 
parvons by your designers Note the special Tongue and Groove 
in cane of sudden riek. Junction between body and door. 








é , 
KEEP YOUR SKILLED MEN ON VITAL WORK 


NDER wartime conditions it is imperative that skilled labour be 

employed to the fullest and best advantage. In every engineering 
works there are scores of temporary or permanent structures essential to 
production. These, prior to the introduction of the Ke-Klamp method of 
tubular construction, called for the employment of skilled labour. 


Many structures of this character can now be erected by the use of Ke-Klamps 
in a fraction of the time required by other methods, and as screw-cutting, 
welding and bolting are entirely eliminated, unskilled labour can quickly 
erect a sound, rigid engineering job. Standard unscrewed Heavy and Light 
Weight Tubing and Scaffold Tubes are employed. 


Here are just a few examples of the work which can be adequately carried out 
with Ke-Klamps. Staging ....Guard Rails for Machinery, Belting, etc... .. 
Inspection, Loading or Conveyor Platforms ... Storage, Clothing and Equip- 
ment Racking ....Hand Rails ....Runways ....Testing and Work Benches.... 
Trolleys ....Hangars....Towers... Sheds... .Gates....Barriers, etc. 





There are over 400 types and sizes of Ke-Klamps to cover all 
engineering requirements. Catalogue sent on request. 


*% One Key-Tool only is required. This fits into the hexagon socket in the ‘ 
head of the hardened steel cup-ended Locking Screws which are screwed Sia 
through the Ke-Kiamp on to the Tubing into which they bite deeply, giving 
tees SERRE RO 


rigid construction. 


THE GEO. H. GASCOIGNE CO. LTD., BERKELEY AVENUE, READING 


Telephone: Reading 4832 Telegrams: KeKlamps, Reading, Berks 
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s Telephone: ARDROSSAN 9! 1? - eis - Contractors to Admiralty 
Telegrams: JOINTING ARDROSSAN a and Government Departments 


METALLIC DISC VALVES. 
Multiplex dead -lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suit- 
able for specific conditions. 




























SOLID SEAMLESS METAL JOINT RINGS 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oll and other pipe 
jointings. 

~\ | SOLID METAL JOINT RINGS. TLGTSP OS Vee. 

Hoerbiger and other types. 
For air compressors and pumps. 
a4: Of Heat-treated Steels, special-alloy 
Steels, and other Metals to suit specific 
conditions. 





Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero en- 
gines, hydraulic plant, etc., and for 
superheated steam joints. 


ITHICH CYLINDER-HEAD GASKETS. 
in the Of Solid Copper. 
twood For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 
use in conjunction with Corrugated 
Metal Joint Rings. 


-/ DOCKYARD 


be 
to 


.|| CRANES 


1g, 
ly One of FOUR 


nt |) ELECTRIC GANTRY CRANES 


with Screw Derricking Gear. 





FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, 
etc. 
Made of all suitable Metals and to any 
design. 


SHIMS, LINERS& LOCKING WASHERS. 
sroove Of all types and Metals. 
FIBROUS METALLIC PACKING. 
Of special quality. Suitable for high 
temperatures and pressures. 
Adaptable to any size of stuffing box. 

















talogue on Ap 





ut 





* 17 LIFTING CAPACITY :— 
2 MACHINES—30 TONS 





ill at 90 FEET 
RADIUS 

2 MACHINES—20 TONS 

- at 65 FEET 


~ RADIUS 
SUPPLIED TO THE BRITISH ADMIRALTY BY 


Telephone : 2277 (5 lines). Telegrams : Stothert, Bath. 
London. Office : 38, VICTORIA STREET, S.W.1. Telephone : ABBey 1911 (3 lines). Telegrams : Stothert, Sowest, London. 


VG 
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TAYLOR & CHALLEN E> (SfSi:cks"" 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephones : Central 5672-3-4 Telegrams: DERWENT, BIRMINGHAM & Telephone: Whitehall 3513 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen’s House, Victoria Embankment, $.W.! 








THE HYDRAULIC ENGINEERIN 


COMPANY LIMITED CHESTEIF 


Telephone - CHESTER 2087 


HEAVY DUTY PUMP 


London Office: TRAFALGAR HOUSE, WATERLOO PLACE 


Telephone - WHlitehall 9384 
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PNEUMATIC 
PLANT 


AIR COMPRESSORS 
ROTOGRINDS 














Used 
‘ ROTODRILLS 
y CHIPPERS 
Leading RIVETERS 
Engineers AIRWINCHES 


ROCK DRILLS 
PICKS, Etc. 


the World over 


























vi 


~ i, an the Piya 
L8 
odern - 





BEARING e L 


IN LN 
CE 1. Ne NEWARK ox TRENT + 








= RANSONEAMARLES “ 







7) 











52 


THE ENGINEER 





Dro. 26, 1941 | D 


ee, 





LL 





Wlethhttttttbttttttt 


“BRITISH 


INDUSTRY 
AND 


ENGINEERING,” 


is the only organ of British 
industrial circles published 
in the Russian language, with 
the object of familiarising 
Soviet technical circles with 
the achievements of British 
industry and engineering 
and the vast possibilities of 
the British market as a 
source of supply of equip- 
ment and semi-manufactured 
products for all branches of 
industry. 


Soviet industrialists and 
economists who wish to 
be conversant with 
the British market 
regularly peruse 


“BRITISH 
INDUSTRY AND 
ENGINEERING ” 


Published monthly (in Russian) 


Mailed gratis to State institutions, 
industrial organisations, works, 
factories, municipalities, libraries, 


etc., throughout the U.S.S.R. 


Enquiries should be addressed to the 
Publishers : 


British Industrial Publicity 
Overseas Ltd., 
WALTER HOUSE, 

Bedford St., London, W.C.2 

England 

















of 


ABOVE: A twin-cylinder 8}” x 10” Compressor delivering 200 cu. ft. f.a.p.m. 
at the Works of Messrs. George Beaton and Son, Ltd. 


BELOW : A smaller twin-cylinder plant, 6” 
the Works of Messrs. $. Opperman, Ltd. 








BROOM & WADE LIMITED °- 


Compressed Air 
Installations 


OLLI PPPP POPPI r-w 


The accompanying photographs may serve 
to remind you that, in addition to the 
world-renowned “Broomwade”  high- 

output Compressors, delivering up to q 
4,000 cubic feet of free air per minute, 
there is also available a very complete 
range of single-acting units for use in 
works whose requirements are on a 
more moderate scale. Although less 
spectacular than their big relations, many 
hundreds of these plants are giving 
unfailing service in Works all over the 
Country, and their users include very 
many of the most famous names in 
the Engineering World. ‘‘ Broomwade” 
Type D Compressors are produced in 
single and twin-cylinder types, in 
capacities ranging from 40 to 200 cubic 
feet of free air per minute actually 
delivered at 100 lb. per sq. in. pressure. 
Let us know your requirements and we 
will gladly advise you with regard to an 
installation to meet your particular case. 





” $size 




















a 


< 7”, delivering 80 cu. ft. f.a.p.m. at 


“BROOMWADE 


AIR COMPRESSORS & 
PNEUMATIC EQUIPMENT 


Telephone 1630 (6 lines) @39 


PT Ss Teese 










HIGH WYCOMBE BUCKS 















FOLLSAIN 
HT 











FOLLSAIN 


CY 











IMPREGNATION PROCESS 


ALLOY CASTINGS 





Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 




































FOLLSAIN 


EVHI 


‘CAST ALLOY 


Resists creep and oxi- 
dization up to 175°C. 






























Resists abrasive wear 
Cheaper than manganese 
steel 




















<a. > se : 
PENETRAL | 


| 





REG. TRADE MARK, 


FOLLSAIN 
METALS LTD, 


LUTTERWORTH, 
near RUGBY 


6 @ 6 eee LUTTERWORTH 10 
+ PENETMETAL, LUTTERWORTH 








FOLLSAIN 


EVSS 


CAST ALLOY 


Resists corrosion 
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i stock or as built-up boards 
St Strongly constructed 

, in 

Easily erected or extended 

ua y 

~ Standard current-ratings are 


© an 
case, 
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Available as loose units from 


30 60 100 200 400 600 and 1000 amperes 


If fuses are included, they may be 
either semi-enclosed or cartridge 
type. The latter are suitable for 
circuits where the prospective 
current corresponds to 25,000 kVA 
at 440 volts 3-phase, i.e. Category 
of Duty 440AC4 in B.S.88-1939 


ASK FOR PAMPHLET No. 8% 





JALCLAy 
RON OEAR 


— a 
gs UP TO 1000 AMPERES Yea; 
AT 


66O0VOLTS A.C, 































FOR STEAM 
AND ELECTRIC 


CRANES 


Established 1880 


Telephone : 
BEDFORD 2490 


Telegrams : 


“* GRAFTON,” 
BEDFORD 








GRAFTON 











GRAFTON CRANES Ld. Bedford 








MORRIS 


BOILERS 


Herbert Morris Ltd Loughborough 



































.. 2 
PEN CERHOBWOOL 
P DATENT¢ WATER-TUBE 
me 4 ‘Ortice: 
Locomotive 1p 20 Grosvenor 














Works, - Gard 
Darlington. ¢ | pe 5 swt 
SPENCER-HOPWOOD LIMITED 
(Assocd. with Robert Stephenson & Hawthorns Ltd.) 
Temporary War-Time Address : 
17, SOUTH DRIVE, CHEAM, SURREY. 
Vigilant 3820. 





a — rape 


»~GREAT BRIDGE STAFFS 





IPECKETT & SONS, L? | 


Telegrams: PECKETT, BRISTOL 
London Representatives; FERGUSON & PALMER, 9, Victoria Street, Westminster, S.W.1 


Speciality : 





TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge 


=) FULL PARTICULARS ON APPLICATION 
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POWERS UP TO 
150 H.P. 53 TEN 
SPEED RATIOS Aang 
from 1/1 up to 16/1 i 
SPEED REDUCTIONS 
UP TO 1000 to 1 V. 


Telegraphie Address : <é ‘i Telephone Nos. : 
s Lifting, Leicester” {CES 2575-6 
ee Y 
? ELECTRIC : | 
: SHUNTING : 
: CRANE : 


; Supplied toa : 

: Government : a" ae 

: Dept., duty : aCe Alte: = 

: § tons at 18 : 
ft. radius. 











To Increase or 


Decrease the 

speed of any machine 
fitted with a Crofts 
Variable Speed Device 
just rotate the handwheel. 


It’s as simple 
as that ! 


CRAN E © N.B.—Lever or Push Button Control 


can be provided if preferred. 
STEAM, ELECTRIC, 
Crofts Variable Speed Devices are applied to practically all classes and types of 


or OIL-ENGINED Machines, they are Absolutely Reliable, Inexpensive in first cost and maintenance 
CRANES and are available for Powers from fractional horse-powers up to 150 H.P. 

: The V/S Gear illustrated above is a combined Vertical Type Variable Speed and 

FIXED, RAIL WHEEL, Reduction Gear giving Speed Reductions up to 1000/1 and Infinite Speed Variation 

up to 12/1. We have also a range of V/S Pulleys for mounting on motor shaft 

ROAD WHEEL or with ratios up to 4/1. J.F.S.-Jr. Vari-Speed Controls for ratios up to 74/1 and 


CATERPILLAR ‘“Hiratio”’ Units for ratios up to 45/1. 


: Fully descriptive catalogues are available on application. 
Electric Crane, may ; MOUNTED 


be Single or Multi- 
motor, for all duties, 


oe | 5 Please send ws CROFTS (enciNneERS) LIMITED. 
taal © = : your enquiries. THORNBURY. BRADFORD. ENGLAND. 


TetepHone 11980 -12 1 TELEGRAM EF BRADFOR 























cr 


PRESSURE GAUGES 


THE GREATEST TEST 
ON YOUR NEW PLANT the ditece work, cagsied eat at theit work, there ave Wigglaswat® 


Texrope Drives on war.work all over the Country, a vast army of drives 
carrying the vital power for production in every Industry. 

and req uest your suppliers to consult The Heavy Boring Mill drive shown above is only one of the hundreds 

“ : fo : of thousands of steady, quiet, efficient, unfailing drives which we have 

our Technical Service if in doubt as to installed, and which we think are not an unworthy example of the 

. great national effort. 

the best type to fit. We can supply a In all kinds 4 pituetions, even in “ blitz’’ and sometimes in battle, 

. Wigglesworth Vee-Drives are now “doing their bit’; often working under 

Bourdon Steel Tube or Diaphragm the most arduous conditions, overloaded and running continuously. 

Even we have been sometimes surprised at what they have performed, 

Gauge for every pu rpose. 5 and we knew from long experience and exhaustive tests how ample 
were their reserves of power and endurance. 

The design and construction of Wigglesworth Vee-Drives—‘‘the drives 


BUDENBERG G AU GE Cc O. LTD. Tones like the British people, standing 
Broadheath - Near Manchester FRANK WIGGLESWORTH « co. ti¢. 


L : SHIPLEY Engineers YORKS 
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PACKINGS & 
i JOINTINGS 















r NATIONAL EMERGENCY! 
Valuable time may be lost if breakdowns 
occur due to the use of inferior packings 

e 

ts 

ce 

I. 

! 

ntrol 0" FS 

i “LION” PACKING has a world-wide 

es of reputation for Quality & Dependability 

aad WRITE FOR CATALOGUE No. 1.2 

ation 

shaft 


4 


and 


AMES WALKERC E: 


G, SURREY. 
S, eee “ LIONCELLE.” 


“ LION ” WORK 
*Phone: WOKING 2255. 











tion to This unique Electric Hoist Block rotates 
swort 

feat J so that loads can be lifted from machines 
ndreds 

= hav on either side of track. A Phec product. 

of the 

battle, 

y under 

med 5 A ERSON HUGHES 
ormed, i 

ample 

—_ ENGINEERING CO. LIMITED 


ROAD, PARK ROYAL, LONDON, N.W. 10 
DFORD WORKS, MARYHILL, GLASGOW, N.W. 


Willesden 6962 


| Ltd. Maryhill 172/3 






ESTAB 


crpel COMPANY-SCOTIAy 


RENFIELD ‘STREET, GLASGOW. c: 





SIEMENS PR 


gj ce 














“ HALLSIDE” 


Manufacturers of 

MILD STEEL PLATES AND SECTIONS over a wide range for 
Ship, Boiler, Bridge Building and other construction purposes. 

BOILER PLATES. Ordinary and High Tensile. 

SPECIAL STEELS. High Elastic Limit Steel, “‘Martinel” Steel with 
high elastic limit, High Tensile Nickel and other Alloy Steels. 

fue ~*% HIGH TENSILE CORROSION RESISTING 


COPPER BEARING CORROSION RESISTING STEEL. 
C.B.S. Brand. 


STEEL CASTINGS. Stern Frames, Propeller Brackets, Rudders, 
etc., and Engine Castings. 


TYRES for Locomotives, Carriages and Wagons to the require- 
ments of Home and Colonial Railways. 


Bright Steel Shafting and Turned Bars to very fine limits. 








BRITISH ADMIRALTY, WAR DEPARTMENT, 


& FOREIGN & COLONIAL GOVERNMENTS. 











STANDARD’S PATENT 


spel¥ TRIPLE SEAL 
.. PISTON RINGS 

















EFFECTIVELY SEAL 

THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 










THE iy 
STANDARD PISTON RING & ENGINEERING tts 
Ziscee? owe tne DON ROAD, SHEFFIELD, — Sttsh: sucrrio. 


: W. C. JONES, M.I.Mech.E., M.I.Mar.E., 224, Gresham House, Bishopsgate, E.C.2 
LONDON. Sarit (London Wall 4981) 


GLASGOW OFFICE: W. M. JAPP, A.I.Mar.E., 197, BATH STREET. Phone: Douglas 535 
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WINGET LIMITED) 
jadak® |For Quick Deliveries 


Aircraft Jigs °* Castings for Aluminium Jigs and Fixture 


Machine Tool Castings (also machining) * Meehanite fo 
Pressure, Abrasive Resisting. Heat Resisting & Acid Resi; | 
V 


ing Castings ¢ Castings to replace Steel * Generag_— 











—_— 


Engineering Castings up to 2 Tons in Weight, etc., etc! 


ROCHESTER. KEN 


WINGET CONCRETE 





IS GREAT CONCRETE 








COMPLETE EQUIPMENTS 
FOR SALVAGE AND ALL 
FIRE- FIGHTING PURPOSES 


FOR 7O YEARS DRYSDALE PUMPS 
HAVE BEEN ASSISTING IN THE 
GENERALLY DIFFICULT JOB’ OF 
SALVING SHIPS. 


THEIR RELIABILITY IS A CONSTANT 
FEATURE, WHETHER STEAM, OIL OR 
ELECTRICALLY DRIVEN. 


* Send us your Enquiries 





= PRECISION 
fone WORK 


Our standard range of machines cover 

Bar Capacities from 5/14” to 13” either 

Belt Driven or with Self Contained 
Electric Drive. 


peel |(N(0UIl ARIGH i 





GEORGE HATCH, LTD. 
Queenhithe, Upper ThamesSt. __ | SLANEY ST ‘BIRMINGHAM rn 











LONDON, E.C.4 
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Selecting the Site— ER? 

what about WAT H 

O-DAY many building sites are remote from water mains. If 

you are faced with this problem, supplies of water may be 

obtained on site by borings ... or tube well drivings. Speed in 

f \ Building isessential, therefore uninterrupted water supply is vital, for 











every job completed ahead of time is a real contribution to victory. 
STAND-BY PLANT: We have BOREHOLES: Our up-to-date methods 
available for hire a large stock facilitate the speedy drilling of boreholes, 
of Borehole and other Pumps, _ either to provide independent supplies, 
with Prime Movers. or to duplicate those already existing. 
Fixture BOREHOLE INSTALLATIONS. SHAFTS AND HEADINGS. 
TEST BORINGS FOR FOUNDATIONS AND SEWERS. 
ELECTRICAL RESISTIVITY. SURVEYS. 


LEGRAND SUTCLIFF & GELL LTD. 


WATER WELL ENGINEERS, SOUTHALL, MIDDLESEX 
Phone : SOUTHALL 2211 (7 lines) 


nite fo 


Resist 








enera 





mg Re 


ALEX. FINDLAY x Co. L'™ 


STRUCTURAL ENGINEERS, 
MOTHERWELL, SCOTLAND. 


Steel Bridges, Steel- 
framed Buildings, 


- Girders, Etc. - 


STEEL PITHEAD FRAMES, STEEL 
- - WAGON UNDERFRAMES - - 


- - OIL STORAGE TANKS - - SUTCLIFFE, SPEAKMAN & Co. Ld. FLe 
Speciality, Stamped Steel Floor Troughing. TINNING EXD 


Head Office: MOTHERWELL, London Office : 52/54, HIGH HOLBORN, BRASS STAMPINGS CLEANS AND TINS All DIRTY 
Telegrams : “ FINDLAY, MOTHERWELL." “FINDLA PHONE, LONDON.” LEIGH : LANCS. METALS IN ONE OPERATION 


C Code, 4th and 5th Editions. 
LMM OOOOOMMHUC(HVHIHVVJU(U Z:_[IIUiURUR TiN |} London Office - - 66, Victoria Street, S.W.! TROMAS f AND BISHOP LTO 


Ic., ef 
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PeeTHT RET NTT 


& CO. A LTD, 


ENGI NEERS \wooy ce, NOTTINGHAM 


42 Parliament $.. Westmoomer, 5 
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POLLAR[ (ft? 


SAVE WEAR & TEAR 
REDUCE FRICTION 
AND ARE 
SHOCK-ABSORBING 


WRITE FOR NEW . 
GENERAL CATALOGUE GC- 101. 
AND BEARING EQUIVALENT 
BOOKLET C-!340. 
ON 


RK 


Cage y 0 ly Peay ~ — - = 
coher “4 * PE iis Aaa A ~ . : % [el 
tained 5 Me og ee rt : « cone q 


POLLARD BEARINGS LIMITED. hl 
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ALWAYS 


SPECT Y 


FEROODO 


FERODO 


CHA PEL 


FRICTION 


LININGS 


Duo. 26, 194] Ip 


D SAFETY }: 


Thousands of tons of scrap me 
are harvested in today’s salvag 
drives. Strenuous work, this, for th 
cranes that load the ships—and fo 
brake and clutch linings broug 
constantly into action. 


Wherever power has to be controle 
in the engineering world—on crane 
hoists, derricks, shovels, grader 
etc.—industry is effecting marke 
economy by 
always installing 
Ferodo friction 
materials — pro- 
ducts that assure 
maximum safety 
and dependability. 


‘A 


pane en ee = Wisc 


‘a 


PHONE - BROADWELL: 1152 


ight Metal Forgings k Otdbury A’ S comdiae ee 
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BBONS BROS., Ltd., DUDLEY 


eleg.: Gibbons, Lower Gornal. 
Tel. : 3141 Dudley. 
TY and WAR OFFICE 


Contractors to ADMIRAL 
PATENTEES & BUILDERS OF 








Y Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK 














HOISTING MACHINERY 
PILE DRIVERS CRANES 


WOODFIELD 


HOISTING & MANUFACTURING Co. Ltd 


RINOSBURY WORKS, Near K HESTER, KENT 











GWYNNES PUMPS LTD. 











HAMMERSMITH, LONDON, W.6 
MAKERS SINCE 1849 OF 
CENTRIFUGAL PUMPS 
FOR ALL SERVICES 


REVVO PATENT 
BALL BEARING 
SWIVEL CASTORS 






- 

















. are designed and made by 
specialists. There is no centre 
pin to bend or break and the 
whole unit is a sound engineer- 
ing job. Our latest catalogue, 
giving details of a full range of 
types and sizes, will be gladly 
8 sent on request. 





The Revvo Castor Co. Ltd. 


E Archdale Works, 
Blechynden Street, London, W. 11 
Phone: PARK 4488 
also at 
191, Corporation Street, Birmingham, 4 


97, Bridge Street, Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C.2 















STEAM DRIVEN 


GENERATING SETS 
FOR 

SHIP AUXILIARIES 

INDUSTRIAL DRIVES 


LIMITED, 
ENGINEERS, 
TAUNTON - ENGLAND. 


Telegrams: “ Eastwald ” Taunton. 
Tel.: Taunton 3146. : 


EASTON & JOHNSON 


























STEEL 
SHEETS «BARS 


/BLACK SHEETS, for al! pur- 
poses ; deep pressing, vitreous 
enamelling, motor bodies, chassis 
rames, metal furniture, etc. 
GALVANISED SHEETS, plain 
and corrugated. STEEL AND 
IRON BARS, HOOPS AND 
| SECTIONS. GALVANISING, hot 
and spray processes. SHEET 
METAL WORK. 


SMITH & MCLEAN LTD, 


179, W. ates | tie GLASGOW, 
Phone: Central 0442 











WOVEN WIRE CLOTH 


We are actual manufacturers 
of all meshes in— 


BRASS, COPPER, BRONZE, 
MONEL METAL, NICKEL, 
STAINLESS STEEL, TUNGUM 
ALLOY, MILD STEEL 


Galvanised and Tinned. 


Write for Catalogue. 


Wm. RIDDELL, COUSLAND & CO. LTD. 
SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 

























An Announcement 


Owing to the vastly increased 
demand for our 


“PLC” SLIDE RULES 


DRAWING 
INSTRUMENTS 


we find it necessary to 
announce that for the time 
being we are generally 
unable to supply these from 
stock. Deliveries, when 
possible, can be quoted to 
special enquiry 


We can still supply 


from stock or at short 
notice many other types of 
instruments and drawing 
office stationery 


Catalogues and Lists 


As we desire to maintain 
contact with all our friends, we 
are always pleased to send out 
catalogues and lists—Series D18 
—to those interested 


A.G. THORNTON Ltd. 


41, Gartside Street 


(late of Paragon Works) 


MANCHESTER, 3 


























ABBOTT & CO (wewarx) L*° 


Newark Boiler Wks 


NEWARK 


NOTTS 


4 





















Springs and Spring Washers 
For ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS 
AND CO., Ltd., 
Central Spring & Steel Works, 










Furnace Hill, 
SHEFFIELD,- 3 
Telephone : Telegrams : 
24679 SHEFFIELD TONKS, SHEFFIELD 


























Part of order for PORTABLE COM- 
PRESSING PLANTS recently supplied 
to the ADMIRALTY by The 


AERASPRAY Mfg. Co., Ltd. 
MAKERS OF THEWORLD'S BEST IN- 
DUSTRIAL FINISHING EQUIPMENT 


179-213, Thimble Mill Lane, 
Birmingham, 7 


And at London, Manchester & Belfast. 








IN IRON + SEMI-STEEL - CHILLED 
SEMI-STEEL - PHOSPHOR BRONZE 


R. GOODWIN & SONS (encineers) L' 


Ivy House Foundry, HANLEY, Stoke-on-Trent 












FABRICATING recs 
METAL-SPRAYING recat. 


Richmond Welding Co. 
Tele.: 5405 BRADFORD 
























HODCKINSONs 
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FORD LANE WORKS, SALFORD 6, LANCS 
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‘ Doesn’t ill-health ever invade you?’ whines Mr. 
Schickelgruber, as day by day our industrial workers 
pour into the factories. He knows how constant 
epidemics would slow up our production. 

But what a forlorn hope! The Izal System of 
Industrial Hygiene, already in operation in a very 
large number of leading factories, increasingly 
safeguards the health of the workers. The basis 
of the Izal System lies in the establishment of a 
simple health routine for employees. In crowded 
factories working day and night this routine is 
necessary. Employers are invited to investigate 
the possibilities of the system without delay. A 
visit from a technical service representative to 
explain full details 
can be arranged 
on application to 
Newton Chambers 
& Company Ltd., 
Sheffield. 





The Izal Spray Nozzle, seen 
here, is designed to enable 
any stirrup pump to be 
adapted in a few seconds for 
projecting an antiseptic mist- 
spray. Thisis one example 
of the simplicity of the Izal 
System, which is based on 
the proved theory that much 
sickness in factories can be 
prevented by the systematic 
application of certain simple 
measures of hygiene. 





PREVENT AVOIDABLE SICKNESS WITH THE 


SYSTEM; OF INDUSTRIAL HYGIENE 


NEWTON CHAMBERS & COMPANY LIMITED « SHEFFIELD 
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SHIP YOUR GOODS TO Culli Ili fart 1 


As 


Goods should be consigned to our order a 
QUAYSIDE, FLEETWOOD 


For Rates and Freight and full particulars, apply to 


CULLIFORD & CLARK LTD 


Keg ular 
Con vice fron ta itths Chanahilin A coals Street, FLEETWOOL 
Phone : Fleetwood 8350. Grams: CULLIFORD, Fleetwood. 
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BROWNLIE & MURRAY LD., Park, GLASGO 


ONDON : 59-60, GRACECHURCH ST., E.C 
CATALOGUES FREE ON APPLICATION. REFER’ NEW EDITION A. 





AWS ge 1 


We can give good delivery of all sizes of 
COPPER TUBES 


Other products include 


BRASS TUBES 


to all sizes 


COPPER and BRASS 


PLATES AND SHEETS 


Extra large work a speciality 


The Birmingham Battery ¢ Metal fo. Ll 


S54 1 ¥ OAK BIRMINGHAM 29 
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ww a 
Precision Built QUALITY 


for Durability y e 
Ball Bearings , 


DELCO-REMY & HYATT LTD., 111 GROSVENOR ROAD, S.W.1 











yow Lae ae SCRAP OLD: FASHIONED METHop 


PorrablelBEILT, 


‘ON LOADING AND 
PILING ALL BULK 
MATERIALS, COAL, | 
COKE, SCRAP, ETC. 
ETC. 


two men are loading a ten ton 
as easily as loading a wheel- 
ow! They are doing the work of 
men, and doing it in about a tenth 
the time! That is the sort of time 
labour saving the PARKER LOADER 
show you—can you afford to be 
thout it ? 
PARKER Portable or Stationary 
ADERS and CONVEYORS are avail- 
in standardised types to meet all 
irements. Belt widths from 14 ins. 
ins. Fixed or Adjustable discharge 
hts from 9 ft. 6ins. to 24ft. Centres 
25 ft. to 60 ft. 


Tell us your requirements, and 
we will send you details. 


This shows a PARKER Loader handling scrap for a large Motor Works in the Midlands. 


LONDON OFFICE: 3P, TALBOT HOUSE, ARUNDEL ST., STRAND, W.C.O 


. E.4 + Stonebridge Park, N.W.I2 
DERICK PARKER LIMITED indent iene Geen Ext. E.4) LEICESTER Phone: 4239 and 2739. Temple Bar. London Service Depot: Stonebridge 
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THE PROJECTAIRE 


Whether it’s ; ind 520674 


60°- 65 - 70 


. whether high or low air velocities are 
required; whether subsidiary heat from 
manufacturing processes is great or small; 
whatever the dimensions of the area to be 
heated, there are Vectair Heating Units which 
will meet every special requirement whilst 
ensuring constant air movement and uniform 
temperatures at working level. 


will answer your 
special requirements 


THE UNIVECTAIR, for normal mounting 
heights at 12 feet to 14 feet, and 


THE COOL AIR LOUVRE UNIVECTAIR, 
for high face temperatures and higher mount- 
ing, are described in Brochure UHM. 1. 


THE PROJECTAIRE, for mounting heights 
up to 40 it. where lofty construction requires 
maximum clear space, is described in 
folder PM. 1. 


THE UNIVECTAIR 


BRITISH TRANE CO. LTD. 


Vectair House, 52, Clerkenwell Close, Loridon, E.C.1 Phone: Clerkenwell 6864 & 3886 
Agencies at Birmingham, Cardiff, Gl Leicester, Liverpool, Manchester, Newoastle, Sheffield & Torquay 











FOR LIGHTING 


Now is the time to plan your lighting improvements for the shorter 
days ahead. Apart from the Government’s insistence on improved 
lighting standards for factories, better lighting will speed up 
output, reduce spoilage, and prevent accidents. 

Tinkering with existing installations is seldom satisfactory. It is 
cheaper in the long run to make a good job of it once and for all, 
As specialists in industrial lighting, we invite you to consult us. 


ENGINEERING & LIGHTING EQUIPMENT CO. LTD. 
SPHERE WORKS, ST. ALBANS, HERTS. PHONE: 2258/9 | 





The BIG SOLO 


for all round 
heavy 
work 


This illustration sho 
the shape of the st 
ard 240 watt industri 
type Solon ElectricSe 
dering Iron. There a 
five standard models. All are exhaustively tested under rigi 
workshop conditions ; each is subjected to a pressure test 4 
600 volts to earth for one minute to conform to Home Offic 
requirements. The Solon is quicker, simpler, safer, maintai 
constant heat at the point. All internal connections are in th 
bakelite terminal box—away from heat. Complete with 6 fee 
of HENLEY tough rubber-sheathed 3-core flexible. Made fo 
the following standard voltage ranges 100/110, 200/220, 230/25 


WRITE FOR LEAFLETS 


| OTHER STANDARD 
' “SOLON” MODELS 


These diagrams show the 
shapes of other Solon 
Models. There are 240, 
125 and 65 watt industrial 
Solons suitable for a wide 


range of uses. 


Made in England by SOLDERING IRON ror ee Wess TAL USE | 
W. T. HENLEY’S TELEGRAPH WORKS CO., LTD 





(26/FF) Engineering Sales Department, Milton Court, Westcott, Dorking, Surré 
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SPACING RINGS “~s 
to the specific requir of our s. 


Makers of all types of repetition products from the 
bar in all metals. 


M-C-L ano REPETITION LTD. 
POOL LANE- LANGLEY - BIRMINGHAM 
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M.F.M. FURNACES 





MOTHERWELL 















PATERSON 


ENGINEERING CO.LTD. 
SS KINGSWAY 
















GAS, OIL, COAL OR COKE FIRED. 


MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 

































SOUND, ACCURATE, CLEAN 


=f Steel Castings 


lectric So 
There a 
nder rigi 
ire test d 
me Offic 
maintai 
are in th 






Consistent high quality in technical skill, work- 
manship and materials and close attention to 
every detail have made Summerson’s Steel 
Castings always dependable, sound, clean and 
vith 6 fee flawless. Careful consideration of every side of 
Made fo this branch of industry has made it possible for so 
, 230 (25 many Manufacturers to specify “Summerson’s” 
rs with the utmost confidence. Advice on designing, 












and inspection after delivery at your own works. 


DESIGNING. PATTERN MAKING, 
MACHINING AS REQUIRED. 








T cal '@) iY, | A Ss Above is an unretouched photograph of a 


Twin Nozzle Quarter Casting (weight | 35 cwts.) 
in Molybdenum Steel for high temperature and 


Ss U yt MM E RSON pressures. Note the accurate sections, sharp 






ey-N Set Lengel), | —_ 





corners and clean skin of the unmachined surfaces 
On left is an unretouched phow.raph ‘of machined 


& SONS LTD ane bel pores nde Rog SS 


accurate sections and clean skin of theunmachined 
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AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


MACHINERY, &c., WANTED 











ESTABLISHED 1807 


FULLER, HORSEY 


SONS ann CASSELL 
Specialists 


IN THE 


SALE AND VALUATION 


WORKS & MANUFACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


10, BILLITER SQUARE, 
LONDON, E.C.3 
Telephone ROYAL 4861 


AND aT 


38, GEORGE V. AVENUE, PINNER, MIDDX. 
Telephone: Pinner 6260 


MICHAEL FARADAY 
AND PARTNERS 
BST. 1896 


Surveyors, Valuers and 
Auctioneers 


of 
IRON and STEEL WORKS, 
COAL and IRONSTONE MINES, 
ENGINEERING WORKS, 
OIL REFINERIES, 
CHEMICAL WORKS, etc. 


for 


WAR COMPENSATION & DAM- 
AGE, RATING, INSURANCE, 
DEBENTURE SECURITY, 
MORTGAGE, INVESTMENT 
(PUBLIC ISSUE) PURPOSES, 


etc. 


40, Brook Street, 


Grosvenor Square, London, W.1 
Telephone: MAYfair 4888 and 4889 
Telegrams: Usufruct, Wesdo, London 


HENRY BUTCHER 


& CO., 


Auctioneers, Surveyors, 
and Valuers. 


Specialising in the 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


And at 16a, The Promenade, Hale Lane, 
are, 


HOLBORN 8411 (5 lines) or 
EDGWARE 8121 (3 lines) 





: FOR SALE 





FOR SALE 


FOR SALE 





a, HIGH-SPEED STEEL FORM 

TOOLS ; drawings to be provided. 
Address full particulars, 8046, e Engineer 
Office. 8046 F 








Wars. ONE 5-TON or 7-TON ELECTRIC 
VERHEAD TRAVELLING CRANE, AGtt, 
men, — a0. 40ft. lift.—Address, 

Engineer O 797 


V 


ss 





ANTED, for Work of National Importance, 
Second-hand GOODS LIFT, to 3 tons 
capacity. To operate one floor, height 12/1 4ft, 
He agg carrying. Electric, A.C. 400 volts, 
hase, 50 cycles.—Address full” perticulan, 
pe7ay, The Engineer Office. P3725 





WE. ROTARY PARTING-OFF Ma. 
NE for work on¢6in. round mild stee} 

bars.—Address full particulars, 8058, The Engi. 

neer Office. 8058 F 





yanee. §-Yard RECAY E708 with Skimmer 

and Trencher, also 5-Ton STEAM LOCO. 
CRANE, not less than 30ft. jib, for contract in 
East Midlands.—Address details, 8011, The 
Engineer Office. 8011 F 


V 


tion, 
Address, 7384, The Engineer Office. 





ANTED, WATER-TUBE BOILERS, Babcock 
or Stirling only, up to 50,000 Ib. evapora. 
200 lb. working pressure or abe 
384 F 





LFRED ee oh Ltd., coveatey. PAY 
iT PRICES for SECOND - HAND 
a. TOOLS in good condition by first. 


nite, wire or ’phone, and our representative 





















Fite 
she 













*Phons : 88781 (12 lines), 


will 
Coventry ; Tele 
* Lathe, Coventry.”’ 1002 F 


grams : 








Be tain. 84 CLOTH, Government Standard, 
. per yard, inclusive of purchase 
IN HARGRAVES, Ltd., 5, 


= ‘nant Street, Manchester. P3733 G 





UILDERS, CONTRACTORS.—After the War. 

Reconditioned Cranes, Power Shovels, 
Draglines. All guaranteed Al condition.— 
Inquiries : Automotive Products of Canada.— 
Address, P3714, The Engineer Office. P3714 a 


LARGE HYDRAULIC PRESSES 
FOR DISPOSAL 


Two 1,500-Ton Presses. 


1,200 Downstroke Forging 
Press by Fielding & Platt. 


1,000-Ton Hydraulic Press. 


500-Ton Downstroke Forging 
Press by Davey Bros. 








GEORGE COHEN, 
& CO., LTD., 
WOOD LANE, LONDON, 


SONS 


W.12. 





ASST 


VALUE! 





IRCHEIS Taper Tube Forming Machine, 
a llin. long, fin. dia., tapering to 
din. dia. slotted. Would take up to 18in. long. 
att ate ST —_ Ba you Shearing Machine for belt 
dri plate frame, capacity joists 
12in. reg “in I in. by 6in., angles 6in. by 
3in., channels 12in. by 3in. There are three 
blades in the machine, top, side and bottom. 
Joists and channels are cut in two operations. 
Driving pulleys a by 4in. Weight 30 cwt. 
EW Hand red Double-sided Arbor Presses 
i to fix on bench. Between uprights — 
Max. *e avlight 25tin. Size of plate 9#in. dia. 
bn oy four slots. Dia. of ram 2in. Weight 


23 
ERRACUTE No. SG115 Geared Double-sided 
Double-crank Power Press, arranged for 
motor drive. Pressure about 100 tons. Stroke 
8in. Between uprights 70in. Tool space — 
Gamics through side frames 134in. Ram face 
by 24in. Weight 124 tons 
\OUBLE- GEARED Pilate- Splitting Machine 
with steel plate frame; blades, 7in.; 
shears plates any length or width up to #in.; 
hand stop motion. Weight 14 cwt. 
MACHINE TOOLS, NEW AND USED. 
Attractive 


Large Stocks of Every Description. 

Prices. by 7ft., 80 Ib. 
GALLOWAY LANCASHIRE BOILER, 20ft. 

F. J. EDWARDS, Lrp., | »v,stt. 6in., 100 1b. 
as = bs sthoed 4 RICAL TANK, 30ft. by 8ft. diameter. 

359-361, EUSTON ROAD, FUEL OIL TANK, 25ft. by 9ft. diameter. 
LONDON, N.W.1. W ALLEN CRUDE OIL GENERATING 
Telephone : EUSTON 4681 (6 lines). ser, mh volte D 

H.P. HORIZONTAL DIESEL 





OR SALE, THEODOLITES. 
DRAWING a ge te SECOND-HAND. 
ONS, High Holborn, W.C.1. 
(Opposite G Gray’ 's Inn Road.) 
OR SALE, LEVELS. 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKSONS, 338, High Holborn, W.C.1. 
(Opposite Gray’ 's Inn Road.) 





OR IMMEDIATE DISPOSAL, Totally En- 

closed Single Chain BUCKET ELEVATOR 

in sheet steel casing, approximately 64ft. centres, 

buckets 8in. by 6in. by 6in. deep at 18in. 

centres, driven through machine-cut spur reduc- 

tion gear. No motor.—Address, 8957, — Engi- 
neer Office. 8057 G 





| er Bo PROMPT DELIVERY—AIl Reconditioned. 
EAM ROLLERS, Two 10-ton ae 
CRANES, 3-ton Steam Derrick, 55ft. ji 
LOCOS., Standard Gauge, 6 H.P. 
gauge, 20 H.P., Six available. 
OIL ENGINES from 10 


2000 Tons Steel, tin. to din. thick ; 
- "fons. Ww rought — tin. thick. 

OILERS, PIPING, TANKS, PUMPS, 
COMPRESSING PLANT, STONE BREAKERS, 
RAILWAY TRACK, &c. 

FRED WATKINS, Coleford, Glos. (’Phone 
3100). 8059 G 


Petrol, 2ft. 


to 150 H.P., 





EAVY Duty Double-ended “‘ Staffa ’’ PEDE- 
STAL GRINDER, l6in. by _2in. emery 
wheels. es unit with 4 H.P. standard 
voltage motor. £75 .8., Ltd., Staffa Road, 
Leyton, E.10. Ley 3678. 8044 G 





ERTICAL BORER, 4ft. Diam., All-geared. 
HORIZ. BORER, 4ft. diam., all-geared. 

DITTO, 34in. diam. spindle, all- — 

DITTO, 2in. diam. spindle, all-g 

PLANO MILLER, 10ft. by 2ft., ae, four 


heads. 

SIDE PLANER, by Richards, 2ift: bed, two 
heads, each 9ft. stroke. 
VERTICAL MILLING MACHINE, four 18iz. 
to 5ft. tables. 
RADIAL DRILLING MACHINE, all-geared, 
3ft. 6in. radius. 
SLOTTING MACHINE, Muir, 9in. stroke. ‘ 
LATHES, Twenty in Stock, including two 
12in. centre motor-driven, by Drummond. 

RMAN POTTS, 105, Alcester em > —_ 

Birmingham, 14. 


THO* W. WARD LTD. 


No. 3 DIAMOND HORIZ. SPINDLE SURFACE 
—— NDER, 48in. by 16in. by 8in. cap. Belt 


PLANO’ “TYPE HORIZ. SURFACE GRINDER 
(Kendall and Gent), table w.s. 66in. by 12in., 
belt drive. 

NEW HORIZ. HYD. FEED SURFACE 
GRINDER (John Lund), table 30in. by 
— motor driven with electrical equip- 


ent. 
PLANITOR 16in. TABLE SURFACE GRINDER, 
with new 16in. dia. wheel. 
Write for ‘‘ Albion ’’ Catalogue. 
*Grams, Forward, Sheffield 
"Phone, 26311 fe lines). 
ALBION WORKS, SHEFFIEL 








*PHONE 98 STAINES. 
ALLOWAY LANCASHIRE BOILER, 26ft. 


RUSTON 





SINE. 
pencer-Bonecourt 120-kW STEAM GENERATING SET, 220 
. . vO W. BELLISS GENERATING SET, 460 
e . 
aten ast Hea Boilers Its D.C. 
P t Waste t VORARRY H. GARDAM and CO., Ltd., Staines. 
G 


32, Farringdon Street, London, E.CA. 


THO* W. WARD LTD. 


20-Ton STEAM BREAKDOWN CRANE, 25ft. 
swan-neck jib, 4ft. 8hin. gauge. 

5-Ton ‘‘ RUSHW ee: *” STEAM DERRICK 
CRA NE, 75ft. jib. 

10-Ton “MORRIS”? HAND OVERHEAD 
RAVELLING CRANE, 28ft. 3in. span. 


Vv = RS-SPEARING WATER-TUBE BOILER, 
0,000 lb. evaporation, heating surface 7710 
sa ~ ., Superheater, stokers, &c., 210 lb. per 


STIRLING WATER-TUBE BOILER, 40,000 Ib. 
evaporation, heating surface 8889 sq. ft., 
superheater, stokers, &c., w.p. 210 1b. per 
sq. in. 

Write for ‘* Albion ’’ Catalogue. 

*Grams, Forward, Sheffield ; 

*Phone, 26311 (15 lines). 

ALBION WORKS, SHEFFIELD. 





= P= ” HYDRAULIC TUBE hy: BAR 
BENDER, little used, take ser 7 
dia. cold. In case with 7 formers ; 8., 


Ltd., Staffa Road, Leyton, E.10. Ley 3678. 
8043 Ga 





‘TAFFA’’ HAND FLY PRESS, General 

10in. daylight opening, fabri- 

cated stand.—C.8., Staffa , Leyton, E. a 
3678. 8041 





PATENTS 


ATENT 343,590, ‘‘ Improvements in Dental 

Units.”,-—-OWNERS DESIRE to MEET all 
DEMANDS for these Units and invite inquiries 
from manufacturers and_ others ——— to 








assist in commercially EXPLOITING invention. 
—Write first instance, — DICKER, 
POLLAK, MERCER, TEN & MEYER. 
Chartered a Agents, So 23, Holborn, 
London, E.C.1 8052 H 
HE PROPRIETOR -& hg gy! PATENT 


No. 474,054, dated April 24th, 1936; relat- 
ing to ‘‘ Improvements in ‘Combined Wire Ropes 
and Electric Conductors and in a Method of 
Constructing Them,”” is DESIROUS of ENTER- 
ING_ into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for 
the purpose of EXPLOITING the above PATENT 
and ensuring its practical working in Great 
Britain.—Inquiries to SINGER, EHLERT, 
STERN, and CARLBERG, Steger Building, 


Chicago, Illinois. 
_ PROPRIETORS of the PATENT No, 
94,942, for ** _~s ae be or relating 
to Presses for Extruding Metal, ES Us 
of ENTERING into ARRANGEMENTS by way 
of LICENCE and otherwise on reasonable terms 
for the purpose of EXPLOITING the same and 
ensuring its full development and practical work- 
ing in this country.—All communications sho’ 
be addressed in the first instance to Haseltine, 
Lake and Co., 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 8050 











HE PROPRIETORS of the PATENT No. 
494,941, for ‘‘ Improvements in or relating 
to Presses for Extruding Metal,’’ are DESIROUS 
of ENTERING into ARRANGEMENTS by way 
of LICENCE and otherwise on reasonable terms 
for the purpose of EXPLOITING the same and 
ensuring its full development and practical work- 
ing in this country.—All communications should 
be addressed in the first instance to Haseltine, 
Lake and Co., 28, Gomphometen Buildings, 
Chancery Lane, * London, W.C.2 8049 H 





HE PROPRIETOR of the PATENT pt 
040, in 
Ladders and Like Structures,” is DESIROU 
of ENTERING into ARRANGEMENTS by way 
of LICENCE and othe on reasonable terms 
for the p of EXPLOITING ‘the same and 
ensuring its full development and practical work- 
ing in this country—All ws should 
be addressed in the first instance to Haseltine, 


LL CLASSES of MACHINE TOOLS WANTED 
Cash paid.—NORMAN POTTS, 105, ya 
Road South, Birmingham, 14. "8039 





SURPLUS PLANT & MACHINERY 
REQUIRED TO SATISFY URGENT 
ENQUIRIES, ESPECIALLY : 


Boilers, A.C. Motors, D.C. Motors, Diesel Engine 
Diesel-driven Generating Sets, Steam Engin, 
Steam-driven Generating Seta, Colliery Plant, Air 
Compressors, bo and other Pumps, Rubber 
Plant, Plastic Mould: Plant, Hydraulic Presses, 
Hydraulic Pumps and Accumulators, hers, 
, Locomotives, Tanks, riping. Rails and 

an Chemical 


a. 


rtance. GEORGE COHEN, SONS & CO., LTD. 
‘ood Lane, London, W. 12, and Stanningley, 
nr. 9 





PLEASE OFFER US 


YOUR SURPLUS MACHINES 


As Licensed Dealers in MACHINE bag 
have numerous inquiries on our books for al 
wee e ll. machines for work of vital — 


Lo gay resentatives will 
make spot ry 


ers for MACHINE Obl 
and SHE METAL WORKING MACHINERY 
of every description. 


F. J. EDWARDS LTD., 


359, EUSTON ROAD, LONDON, 


Telephone No.: EUSton 468! 
Telegrams: “ Bescotools, Norwest, London.” 
















N.W.1 













LECTRIC GENERATOR WANTED, t 
develop about 300 kW. for 400/440 volts, 
3 phase, 50 cycles. Complete with starting equip- 
ment, if possible. State make, age and full 
particulars.—Address, 8045, The meginen | o- 
B04 $F 
















Railway Switches & Crossings 

sun aa WATER CRANES, TANKS, 
BRIDGES, and ROOFS. 

ISCA FOUNDRY COMPANY, Ltd., Newport, Mon. 


London Oitices : 38, Victoria Street, 5.W.1. 
















INCE FORGE Co,, Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined 
to 20 Tons. 














BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 


ARE 50% MORE VALUE. 
W. H. BAXTER Ltd., LEEDS. 
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Sankey-Sheldorn 


MODERN STEEL .FURNITORE 





41 
D 








FORM 
vided.— 
Engineer 
8046 F 





sECTRIC 
YE, 46ft, 
8, 7979, 
7979 B 





portance, 





» 3 tons 

12/14ft. 

0 volta, 

eae BRITISH THROUGHOUT 

a MA- 

iild steel . . 

he Engi Sankey-Sheldon Steel Furniture is the 

shine ideal Fire-Resisting Equipment for the 
O00. . ° 

tract STEEL CUPBOARDS progressive Business House, the Store, 

sab: om ee the Factoryor the Home. Sankey-Sheldon 





6'0}” high, 2’ 6” wide, |’ 6” deep 
Babe 5 : 
Crapo If Fitted with 4-lever lock. All the as the actual manufacturers are able to 






























higher shelves can be quickly adjusted 
ir inch by inch 3 
quote exceptionally low figures against STEEL LOCKERS 
»_ PAY j iri iti No. 165 £3 19 0 
HAND | specific enquiries for large quantities. tne gtines Be 
sentative No. 164 £2 14 8 
en hee ee 
rs Mle INSTAL 
1002 F No. 160 £2 1 4 
—- SANKEY-SHELDON Core 0" 
PLAN FILING CABINET 
A loester 
"8039 F STEEL FU RNITURE ee ee ae size There are also two 
°. "4x3 94x28" 38 8 OO and four-tier lockers 
FOR SAFETY Leg Base, No. 4230, 9” high, £2 3 0 for use in the factory 





or warehouse where 
space is _ strictly 


.GENT limited 
No. 318A £4 6 8 
1 Engine 3/01” high, 1’ 6” wide,|’ 6” deep Telegrams: Telephone: Write for 
Engines ‘ Sankeshel, Oxford”’ EYNSHAM 277-8 penile 
lant, Air 4), b Pee, - ustrate 
] Rubber prices su yect to urcnase ax r vn pa 
ee See ee re Wartime Chief Siice : Sioa Court, Eynsham, Nr. Oxford. ise NO. 





London Showrooms: 46 Cannon Street, E.C.4 :: Telephone: City 3811-2 



















140 ‘volts, 
ing equip- 
and full 
eer Office. 
8045 F 
—— 


=] IMPROVED CENTRELESS 


en | HIGH-PRESSURE COMPRESSORS 


val BAR TURNING MACHINE || FOR AIR AND GAS 





d ° iu u } In 1876 Mr. Peter Brotherhood patented a four-stage water-cooled high-pressure air 
a Capacity } to 4 compressor. During the 63 years that have passed, the Brotherhood high-pressure 
% iH compressor, in all its many forms and sizes, has built up a reputation without equal 
and now covers as wide a range of capacities and pressures as that produced by any 


low and medium pressures (up to 500 Ibs. per square inch). The illustration shows 
part of the compressor house ina large chemical works, where the process calls for a 


shined A machine ahead of all other types | firm in the world. There is also a complete range of Brotherhood Compressors for 
| 










a pressure of 250Atm. The six compressors shown, 
YTION H | driven by Brotherhood Steam Turbines, with six other 
ERS CAN BE SEEN IN OPERATION 1} similar units, absorb a total of 30,000 B.H.P. 

| 


Owing to war conditions, we regret that our products 
are only available for export in circumstances where 
materials are obtainable. 


E. f Apply to:— 

»S. 

—, SIR JAMES FARMER NORTON 
| 





4nd pa & COMPANY 


.UGHAN 84 


i Adelphi Iron Works, SALFORD,3 | 














PETERBOROUGH 


The Engineer 


28, ESSEX ST,,-LONDON, W.C. 2 DECEMBER 26, 1941 
a 3 
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WEEKS ON END 


Not very long ago five ‘Godiva’ trailer fire- 


fighters were run for 5 weeks 


50,400 miles non-stop would have been the 
distance covered by each of the Coventry Climax 
Engines, if they. had been. in cars instead of 
trailer fire-fighters. ) 


~ COVENTRY CLIMAX 


nee ENGINES LTD | 
| “GODIVA WORKS, sen COVENTRY, ENGLAND 


2 
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